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AMELCO OFFICES 


REGIONAL OFFICES 
California 

Ameico Semiconductor 
910 South Brookhurst Avenue 
Suite 201 

Anaheim, Calif. 92804 
(714) 635-3171 
Ameico Semiconductor 
1300 Terra Bella Avenue 
Mountain View, Calif. 94040 
(415) 968-9241 

Florida 

Ameico Semiconductor 
711 Magnolia 
Orlando, Fla. 32803 
(305) 423-5833 

Illinois 

Ameico Semiconductor 
650 West Algonquin Road 
Des Plaines, III. 60016 
(312) 439-3250 

Massachusetts 
Ameico Semiconductor 
805 West High Street 
Westwood, Mass. 02090 
(617) 326-6600 

New Jersey 

Ameico Semiconductor 
535 Bergen Blvd. 

Ridgefield, N.J. 07657 
(201) 943-4700 


REPRESENTATIVES 

Alabama 

R. C. MacMillan Co. 

703 Watts Drive, S.E. 
Huntsville, Alabama 35801 
(205) 536-1969 

Arizona 

Southwest Engineering 
P.O. Box 9185 
Phoenix, Arizona 85020 
(602) 944-1521 

California 

Recht & Associates 

900 N. San Antonio Road 

Los Altos, Calif. 94022 

(415) 941-0336 

Black & Strong 

1728 South LaClenaga Blvd. 

Los Angeles, Calif. 90000 

(213) 870-9191 

Black & Strong 

444 Olive Street 

San Diego, California 92100 

(714) 298-4711 

Colorado 

Simpson & Associates 
2552 Ridge Road 
Littleton, Colo. 80120 
(303) 798-8439 

Florida 

Glosson Company, Inc. 
Suite 201, Miramar Bldg. 
2828 Broadway 
Riviera Beach, Fla. 33404 
(305) 842-7311 

Illinois 

Flat Engineering 
5133 St. Charles Road 
Bellwood, III. 60104 
(312) 547-6200 


Carlson Electric 
7448 North Harlem 
Chicago, Illinois 60648 

(312) 774-0277 

Maryland 

Daniel & Company 
Box 124 

Lutherville, Md. 21093 
(301) 825-3330 

Massachusetts 
Kitchen & Kutchin 
17 Waltham Street 
Lexington, Mass. 

(617) 862-8230 

Michigan 

W. R. Hummon & Associates 
P.O. Box 501 
Farmington, Mich. 48024 

(313) 474-0661 

Minnesota 

industrial Components 
4004 West 78th Street 
Minneapolis, Minnesota 55400 
(612) 927-9991 

Missouri 
PEM Sales 
9537 Lackland Road 
St. Louis, Mo. 63100 

(314) 427-7200 

New Mexico 

Data Handling Company 

209 San Pablo, S.E. 

Albuquerque, N. M. 87108 
(505) 268-0928 

New York 

R. W. MItscher Company 
469 Elliott Sq. Bldg. 

Buffalo, N.Y. 14200 
(716) 854-2517 

P.A.L. Components 
1295 Northern Blvd. 

Manhasset, Long Island, N.Y. 11030 
(516) 365-9100 

Ohio 

Electronic Marketing Corporation 
814 West Third Avenue 
Columbus, Ohio 43212 
(614) 299-4161 

Pennsylvania 
Daniel & Company 
231 S. Easton Road 
Glenside, Pa. 19038 
(215) TU7-0550 

Texas 

Texport 

2411 Farrington 
Dallas, Texas 75200 
(214) 631-6270 

Washington 

Harry Levinson Company 
1211 East Denny Way 
Seattle, Wash. 98122 
(206) 323-5100 


DISTRIBUTORS 

Alabama 

Airwork Gulf Electronics Corp. 
3804 6th Avenue, West 
Huntsville, Alabama 35805 
(205) 837-6101 
TWX: 810-726-2231 


Arizona 

Liberty Eiectronics/Arizona 
3612 N. 16th Street 
Phoenix, Arizona 85016 
(602) 264-4438 
Sterling Electronics, Inc. 

1930 N. 22nd Avenue 
Phoenix, Arizona 85005 
(602) 258-4531 
Telex: 66-8175 

California 

Elmar Electronics 
2288 Charleston Road 
Mountain View, California 94040 
(415) 961-3611 

Klerulff Electronics Co., Inc. 

3969 E. Bayshore Road 
Palo Alto, California 94303 
(415) 968-6292 

Kierulff Electronics Co., Inc. 

8797 Balboa 

San Diego, California 92123 
(714) 278-2112 
TWX: 910-335-1182 

K-Tronics 

5645 E. Washington Blvd. 

Los Angeles, California 90022 
(213) 685-5888 or 
(213) 685-6802 
TWX: 910-580-3152 

Liberty Electronics Corp. 

339 S. Isis Avenue 
Inglewood, California 90301 
(213) 776-6252 
TWX: 910-328-6168 

Westates Electronics Corp. 

20151 Bahama Street 
Chatsworth, California 91311 
(213) 341-4411 

Western Radio & Television Supply Co. 
1415 India Street 
San Diego, California 92101 
(714) 239-0361 

Colorado 

Klerulff Electronics Co., Inc. 

10890 E. 47th Avenue 
Denver, Colorado 80204 
(303) 343-7090 
TWX: 910-931-0169 

Florida 

Electronic Wholesalers, Inc. 

9390 N.W. 27th Avenue 
Miami, Florida 33147 
(305) 696-1620 
Telex: 5-1674 

Electronic Wholesalers, Inc. 

Orlando Division 
345 Graham Avenue 
P.O. Box 20214 
Orlando, Florida 32814 
(305) 841-1550 
Telex: 56-4454 

Gulf Electronics Corp. 

P.O. Box 514 

Miami Springs, Florida 33166 
(305) 887-6541 
TWX: 810-848-7641 


Illinois 

Bodelle Company, Inc. 
13803 School Street 
Chicago, Illinois 60627 
(312) 841-4088 
(312) 468-1016 
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AMELCO OFFICES 


DISTRIBUTORS (cont.) 

Pace/Avnet Electronics 
3901 Pace Court 
Schiller Park, Illinois 60176 
(312) 678-6310 
TWX: 910-227-3665 

Louisiana 

Newark/New Orleans 
100 Jefferson Highway 
New Orleans, Louisiana 70121 
(604) 834-9470 

Maryland 

Mllgray/Washington, Inc. 

5405 Lafayette Place 
Hyattsville, Maryland 20781 
(301)864-1111 
TWX: 710-826-1127 

Technico, Inc. 

1404 Bare Hills Road 
Baltimore, Maryland 21209 
(301) 828-6416 
TWX: 710-252-1813 

Massachusetts 
DeMambro Electronics 
1095 Commonwealth Avenue 
Boston, Massachusetts 02215 
(617) 787-1200 
TWX: 710-330-6464 

Mllgray/New England, Inc. 

79 Terrace Hall Avenue 
Burlington, Massachusetts 01803 
(617) 272-6800 
TWX: 710-332-6508 

Schley Electronics 
36 Arlington Street 
Watertown, Massachusetts 02172 
(617) 924-1500 

Michigan 

Northland Electronics 
24001 Southfield Road 
Southfield, Michigan 48075 

Minnesota 

Industrial Components, Inc. 

4004 W. 78th Street 
Minneapolis, Minnesota 55431 
(612) 927-9991 

Missouri 

Hall-Mark Electronics 
6100 Madison Avenue 
St. Louis, Missouri 63134 
(314) 521-3800 
TWX: 910-760-1630 

New Jersey 
Angus, Inc. 

P.O. Box 126 

Moorestown, New Jersey 08057 
(609) 235-1900 
TWX: 710-897-0829 

Sterling Electronics, Inc. 

774 Pfeiffer Boulevard 
Perth Amboy, New Jersey 08861 
(201)442-8000 
TWX: 710-998-0875 

New Mexico 

Kierulff Electronics Co., Inc. 

2524 Baylor Dr. S.E. 

P.O. Box 9107 AMF 
Albuquerque, New Mexico 87119 
(505) 247-1055 
TWX: 910-989-1693 


New York 

Federal Electronics 
Vestal Parkway, P.O. Box 1208 
Binghamton, New York 13902 
(607) 748-8211 
TWX: 510-252-0893 

Mllgray Electronics, Inc. 

160 Varick Street 

New York, New York 10013 

(212) 989-1600 

(212) 924-3000 (Purchasing) 

Semiconductor Concepts, Inc. 

195 Engineers Road 

Hauppauge, L.I., New York 11787 

(516) 273-1234 

TWX: 510-227-6232 

Lafayette Industrial Electronics 

165-08 Liberty Avenue 

Jamaica, New York 11433 

(212) 658-5050 

(212) 658-4578 (Night Line) 

Summit Distributors, Inc. 

916 Main Street 
Buffalo, New York 14209 
(716) 884-3450 
(716) 546-8608 

North Carolina 

Pyttronic Industries, Inc. 

Gateway Plaza - 2415C 
Crabtree Boulevard 
Raleigh, North Carolina 27604 
(919) 883-7552 

Ohio 

Electronic Marketing Corp. 

814 W. Third Avenue 
Columbus, Ohio 43212 
(614) 299-4161 
TWX: 810-482-1621 

Pennsylvania 
Mllgray/Delaware Valley 
2532 N. Broad Street 
Philadelphia, Penna. 19132 
(215) 228-2000 

Texas 

Hall-Mark Electronics Corp. 

8000 Westglen 
Houston, Texas 77042 
(713) 781-0011 
TWX: 910-881-2711 
Solid State Electronics 
2643 Manana, P.O. Box 20299 
Dallas, Texas 75220 
(214) 352-2601 
TWX: 910-861-4394 

Washington 

Radar Electric Company 
168 Western Avenue West 
Seattle, Washington 98119 
(206) 282-2511 

Liberty Electronics/Northwest 
5305 Second Avenue South 
Seattle, Washington 98108 
(206) 763-8200 
TWX: 910-444-1379 


FOREIGN 

Amelco Semiconductor 
Don Cavallo 
56 Schone Aussicht 
Wiesbaden, Germany 6200 

Australia 

Austronic Engineering Labs. 
452 Victoria St. 

Brunswick, 3056, Australia 


Austria 

Omni Ray AG 
Mollargasse 54 
Vienna VI, Austria 

Canada 

Lake Engineering 
123 Manvile Road 
Scarborough, Ontario, Canada 

Denmark 

A/S Nordlsk Elektronik 
Danasvej 2 

Copenhagen V, Denmark 

England 

Souriau Lectropon, Ltd. 

Kinbex House, Wellington St. 

Slough, Buckinghamshire, England 

France 

Technique et Produits 
Cite des Bruyeres 
Rue Carle Vernet 
92 - Sevres, France 

Holland, Belgium, Luxemburg 

Uni-Office N.V. 

P.O. Box 1122 
Rotterdam, Holland 

India 

Continental Device India Ltd. 

Plant: 14/5 Mathura Rd. 

Faridabad Haryana, India 

Israel 

STG International Ltd. 

52 Nachlat Benyamln St. 

P.O. Box 1276 
Tel Aviv, Israel 

Italy 

SIsram S.N.C. 

Corso MatteottI 55 
Torino, Italy 

Japan 

Hakuto Co., Ltd. 

Foreign Division 
P.O. Box 25 
Tokyo Central, Japan 

Norway 

Nordlsk Elektronik A/S 
Elkemhuset, Middelthunsgate 27 
Oslo 3, Norway 

Sweden 

Nordisk Elektronik AB 
Postfack, Stureplan 3 
Stockholm 7, Sweden 

Switzerland 
Omni Ray AG 

Dufourstrasse 56, Zurich, Switzerland 

West Germany 
Omni Ray GMBH 
Postfach 75 

D4051 Breyell, West Germany 
Omni Ray GMBH 
Nymphenburgerstr. 164 
8 Munich 19, West Germany 

United States 

Machine & Products 
52 Wall St. 

New York, New York 10005 

For sales in other 
countries contact: 

Export Manager 
Amelco Semiconductor 
1300 Terra Bella Ave. 

Mountain View, Calif. 94040 
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DEFINITION OF SYMBOLS AND TERMS 


Device Part No. Type 


Description 


Sheet No. 


Contact local representative for latest information 


NPN Silicon Planar transistor, N-Polarity 

PNP Silicon Planar Transistor, P-Polarity 

DNPN Dual NPN Transistor 

DPNP Dual PNP Transistor 

PFET Silicon Planar Junction Field Effect Transistor, 

P-Channel 

NFET Silicon Planar Junction Field Effect Transistor, 

N-Channel 

DNFET Dual N-Channel Field Effect Transistor 

DPFET Dual P-Channel Field Effect Transistor 

DMNPN Dual Monolithic NPN Transistor 

MDDNPN Monolithic Dual Darlington NPN Transistor 

MDPFET Monolithic Dual P-Channel Field Effect Transistor 

HNIL High Noise Immunity Logic 

TTL Transistor-Transistor Logic 

DTL Diode Transistor Logic 

ULP Ultra Low Power 

Device Part No. 

Type 

Description 

Sheet No. 

TRANSISTORS 



2N718 

NPN 

General Purpose 

* 

2N718A 

NPN 

General Purpose 

❖ 

JAN-2N718A 

NPN 

General Purpose 

* 

JAN-TX-2N718A 

NPN 

General Purpose 

* 

2N720 

NPN 

General Purpose 

❖ 

2N760 

NPN 

General Purpose 

1101 

2N760A 

NPN 

General Purpose 

1101 

2N869 

PNP 

General Purpose 

1601 

2N910 

NPN 

General Purpose 

❖ 

JAN-2N910 

NPN 

General Purpose 

❖ 

2N911 

NPN 

General Purpose 


2N915 

NPN 

RF/IF Amplifier 

1501 

2N915A 

NPN 

RF/IF Amplifier 

1501 

2N916 

NPN 

RF/IF Amplifier 

1502 

JAN-2N916 

NPN 

RF/IF Amplifier 

1502 

2N916A 

NPN 

RF/IF Amplifier 

1502 

2N916B 

NPN 

RF/IF Amplifier 

1502 

2N917 

NPN 

RF/IF Amplifier 

* 

2N918 

NPN 

RF/IF Amplifier 

1503 

JAN-2N918 

NPN 

RF/IF Amplifier 

1503 

JAN-TX-2N918 

NPN 

RF/IF Amplifier 

1503 

2N929 

NPN 

General Purpose 

1102 

JAN-2N929 

NPN 

General Purpose 

1102 

JAN-TX-2N929 

NPN 

General Purpose 

1102 

2N929A 

NPN 

General Purpose 

1102 

2N930 

NPN 

General Purpose 

1102 

JAN-2N930 

NPN 

General Purpose 

1102 

JAN-TX-2N930 

NPN 

General Purpose 

1102 

2N930A 

NPN 

General Purpose 

1102 

2N930B 

NPN 

General Purpose 

1102 

2N995 

PNP 

General Purpose 

1602 

2N998 

DNPN 

General Purpose 


2N1613 

NPN 

General Purpose 


JAN-2N1613 

NPN 

General Purpose 

»!« 

JAN-TX-2N1613 

NPN 

General Purpose 

* 

2N1711 

NPN 

General Purpose 


2N2060 

DNPN 

General Purpose 


JAN-2N2060 

DNPN 

General Purpose 

i'fi 

JAN-TX-2N2060 

DNPN 

General Purpose 


2N2060A 

DNPN 

General Purpose 

# 

2N2192 

NPN 

Medium Power 

1301 

2N2192A 

NPN 

Medium Power 

1301 

2N2192B 

NPN 

Medium Power 

1301 


2N2193 

NPN 

Medium Power 

1301 

2N2193A 

NPN 

Medium Power 

1301 

2N2193B 

NPN 

Medium Power 

1301 

2N2194 

NPN 

Medium Power 

1301 

2N2194A 

NPN 

Medium Power 

1301 

2N2194B 

NPN 

Medium Power 

1301 

2N2195 

NPN 

Medium Power 

1301 

2N2195A 

NPN 

Medium Power 

1301 

2IVI2195B 

NPN 

Medium Power 

1301 

2N2217 

NPN 

Medium Power 

1302 

2N2218 

NPN 

Medium Power 

1302 

JAN-2N2218 

NPN 

Medium Power 

1302 

JAN-TX-2N2218 

NPN 

Medium Power 

1302 

2N2218A 

NPN 

Medium Power 

1303 

JAN-2N2218A 

NPN 

Medium Power 

1303 

JAN-TX-2N2218A 

NPN 

Medium Power 

1303 

2N2219 

NPN 

Medium Power 

1302 

JAN-2N2219 

NPN 

Medium Power 

1302 

JAN-TX-2N2219 

NPN 

Medium Power 

1302 

2N2219A 

NPN 

Medium Power 

1303 

JAN-2N2219A 

NPN 

Medium Power 

1303 

JAN-TX-2N2219A 

NPN 

Medium Power 

1303 

2N2220 

NPN 

Medium Power 

1302 

2N2221 

NPN 

Medium Power 

1302 

JAN-2N2221 

NPN 

Medium Power 

1302 

JAN-TX-2N2221 

NPN 

Medium Power 

1302 

2N2221A 

NPN 

Medium Power 

1303 

JAN-2N2221A 

NPN 

Medium Power 

1303 

JAN-TX-2N2221A 

NPN 

Medium Power 

1303 

2N2222 

NPN 

Medium Power 

1302 

JAN-2N2222 

NPN 

Medium Power 

1302 

JAN-TX-2N2222 

NPN 

Medium Power 

1302 

2N2222A 

NPN 

Medium Power 

1303 

JAN-2N2222A 

NPN 

Medium Power 

1303 

JAN-TX-2N2222A 

NPN 

Medium Power 

1303 

2N2222B 

NPN 

Medium Power 

1304 

2N2223 

DNPN 

Medium Power 

2301 

2N2223A 

DNPN 

Medium Power 

2301 

2N2243 

NPN 

Medium Power 

1305 

2N2243A 

NPN 

Medium Power 

1305 

2N2297 

NPN 

Medium Power 

1306 

2N2368 

NPN 

RF/IF Amplifier 

# 

2N2369 

NPN 

RF/IF Amplifier 

* 

2N2369A 

NPN 

RF/IF Amplifier 

1504 

2N2453 

DNPN 

General Purpose 

2101 

2N2453A 

DNPN 

General Purpose 

2101 

2N2481 

NPN 

RF/IF Amplifier 

* 

2N2483 

NPN 

General Purpose 

1103 

2N2484 

NPN 

General Purpose 

1103 

2N2484A 

NPN 

General Purpose 

1103 

2N2609 

NPN 

General Purpose 

1104 

2N2510 

NPN 

General Purpose 

1104 

2N2511 

NPN 

General Purpose 

1104 

2N2586 

NPN 

General Purpose 

1105 

2N2601 

PNP 

General Purpose 

1603 

2N2602 

PNP 

General Purpose 

1603 

2N2603 

PNP 

General Purpose 

1603 

2N2604 

PNP 

General Purpose 

160^ 

2N2605 

PNP 

General Purpose 

1604 

2N2616 

NPN 

RF/IF Amplifier 

1505 
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Device Part No. 

Type 

Description 

Sheet No. 

Device Part No. 

Type 

Description 

Sheet No. 

2N2639 

DNPN 

General Purpose 

2102 

2N2977 

DNPN 

General Purpose 

2105 

2N2640 

DNPN 

General Purpose 

2102 

2N2978 

DNPN 

General Purpose 

2105 

2N2641 

DNPN 

General Purpose 

2102 

2N2979 

DNPN 

General Purpose 

2105 

2N2642 

DNPN 

General Purpose 

2102 

2N2980 

DNPN 

General Purpose 


2N2643 

DNPN 

General Purpose 

2102 

2N3117 

NPN 

General Purpose 

1106 

2N2644 

DNPN 

General Purpose 

2102 

2N3289 

NPN 

RF/IF Amplifier 

1508 

2N2708 

NPN 

RF/IF Amplifier 

1506 

2N3290 

NPN 

RF/IF Amplifier 

1508 

JAN-2N2708 

NPN 

RF/IF Amplifier 

1506 

2N3291 

NPN 

RF/IF Amplifier 

1509 

2N2720 

DNPN 

General Purpose 

2103 

2N3292 

NPN 

RF/IF Amplifier 

1509 

2N2721 

DNPN 

General Purpose 

2103 

2N3293 

NPN 

RF/IF Amplifier 

1509 

2N2722 

DNPN 

General Purpose 

2103 

2N3294 

NPN 

RF/IF Amplifier 

1509 

2N2729 

NPN 

RF/IF Amplifier 

1505 

2N3347 

DPNP 

General Purpose 

2601 

2N2865 

NPN 

RF/IF Amplifier 

1507 

2N3348 

DPNP 

General Purpose 

2601 

2N2903 

DNPN 

General Purpose 

»JC 

2N3349 

DPNP 

General Purpose 

2601 

2N2903A 

DNPN 

General Purpose 

❖ 

2N3350 

DPNP 

General Purpose 

2601 

2N2904 

PNP 

Medium Power 

1801 

2N3351 

DPNP 

General Purpose 

2601 

JAN-2N2904 

PNP 

Medium Power 

1801 

2N3352 

DPNP 

General Purpose 

2601 

JAN-TX-2N2904 

PNP 

Medium Power 

1801 

2N3423 

DNPN 

RF/IF Amplifier 

2501 

2N2904A 

PNP 

Medium Power 

1801 

2N3424 

DNPN 

RF/IF Amplifier 

2501 

JAN-2N2904A 

PNP 

Medium Power 

1801 

2N3680 

DNPN 

General Purpose 

2106 

JAN-TX-2N2904A 

PNP 

Medium Power 

1801 

2N3800 

DPNP 

General Purpose 

2602 

2N2905 

PNP 

Medium Power 

1801 

2N3801 

DPNP 

General Purpose 

2602 

JAN-2N2905 

PNP 

Medium Power 

1801 

2N3802 

DPNP 

General Purpose 

2602 

JAN-TX-2N2905 

PNP 

Medium Power 

1801 

2N3803 

DPNP 

General Purpose 

2602 

2N2905A 

PNP 

Medium Power 

1801 

2N3804 

DPNP 

General Purpose 

2602 

JAN-2N2905A 

PNP 

Medium Power 

1801 

2N3805 

DPNP 

General Purpose 

2602 

JAN-TX-2N2905A 

PNP 

Medium Power 

1801 

2N3806 

DPNP 

General Purpose 

2602 

2N2906 

PNP 

Medium Power 

1801 

2N3807 

DPNP 

General Purpose 

2602 

JAN-2N2906 

PNP 

Medium Power 

1801 

2N3808 

DPNP 

General Purpose 

2602 

JAN-TX-2N2906 

PNP 

Medium Power 

1801 

2N3809 

DPNP 

General Purpose 

2602 

2N2906A 

PNP 

Medium Power 

1801 

2N3810 

DPNP 

General Purpose 

2602 

JAN-2N2906A 

PNP 

Medium Power 

1801 

2N3811 

DPNP 

General Purpose 

2602 

JAN-TX-2N2906A 

PNP 

Medium Power 

1801 

2N4015 

DPNP 

General Purpose 

iHt 

2N2907 

PNP 

Medium Power 

1801 

2N4016 

DPNP 

General Purpose 

* 

JAN-2N2907 

PNP 

Medium Power 

1801 

2N4017 

DPNP 

General Purpose 

2603 

JAN-TX-2N2907 

PNP 

Medium Power 

1801 

2N4018 

DPNP 

General Purpose 

2603 

2N2907A 

PNP 

Medium Power 

1801 

2N4019 

DPNP 

General Purpose 

2603 

JAN-2N2907A 

PNP 

Medium Power 

1801 

2N5079 

NPN 

Medium Power 

1307 

JAN-TX-2N2907A 

PNP 

Medium Power 

1801 

2N5080 

NPN 

Medium Power 

1307 

2N2913 

DNPN 

General Purpose 

2104 

A1109 

NPN 

General Purpose 


2N2914 

DNPN 

General Purpose 

2104 

A1341 

NPN 

General Purpose 

❖ 

2N2915 

DNPN 

General Purpose 

2104 

DL1009 

DPNP 

General Purpose 

❖ 

2N2915A 

DNPN 

General Purpose 

2104 

SA2206 

DNPN 

General Purpose 

❖ 

2N2916 

DNPN 

General Purpose 

2104 

SA2253 

DNPN 

General Purpose 

❖ 

2N2916A 

DNPN 

General Purpose 

2104 

SA2664 

MDDNPN 

General Purpose 


2N2917 

DNPN 

General Purpose 

2104 

SA2710 

DMNPN 

Medium Power 

* 

2N2918 

DNPN 

General Purpose 

2104 

SA2711 

DMNPN 

Medium Power 

* 

2N2919 

DNPN 

General Purpose 

2104 

SA2712 

DMNPN 

Medium Power 

* 

JAN-2N2919 

DNPN 

General Purpose 

2104 

SA2713 

DMNPN 

Medium Power 

* 

JAN-TX-2N2919 

DNPN 

General Purpose 

2104 

SA2714 

DMNPN 

Medium Power 

* 

2N2919A 

DNPN 

General Purpose 

2104 

SA2715 

DMNPN 

Medium Power 

* 

2N2920 

DNPN 

General Purpose 

2104 

SA2716 

DMNPN 

Medium Power 

2302 

JAN-2N2920 

DNPN 

General Purpose 

2104 

SA2717 

DMNPN 

Medium Power 

2302 

JAN-TX-2N2920 

DNPN 

General Purpose 

2104 

SA2718 

DMNPN 

Medium Power 

2302 

2N2920A 

DNPN 

General Purpose 

2104 

SA2719 

DMNPN 

Medium Power 

* 

2N2972 

DNPN 

General Purpose 

2105 

SA2720 

DMNPN 

Medium Power 

* 

2N2973 

DNPN 

General Purpose 

2105 

SA2721 

DMNPN 

Medium Power 

* 

2N2974 

DNPN 

General Purpose 

2105 

SA2722 

DMNPN 

Medium Power 

* 

2N2975 

DNPN 

General Purpose 

2105 

SA2723 

DMNPN 

Medium Power 

* 

2N2976 

DNPN 

General Purpose 

2105 

SA2724 

DMNPN 

Medium Power 

* 
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Device Part No. 

Type 

Description 

Sheet No. 

SA2725 

DMNPN 

Medium Power 

* 

SA2726 

DMNPN 

Medium Power 

* 

SA2738 

DMNPN 

Medium Power 

★ 

SA2739 

DMNPN 

Medium Power 

* 

FIELD EFFECT 

TRANSISTORS 


2N2386 

PFET 

Amplifier 

it 

2N2497 

PFET 

Amplifier 

W 

2N2498 

PFET 

Amplifier 

* 

2N2499 

PFET 

Amplifier 

* 

2N2606 

PFET 

Amplifier 

3601 

JAN-2N2606 

PFET 

Amplifier 

3601 

2N2607 

PFET 

Amplifier 

3601 

JAN-2N2607 

PFET 

Amplifier 

3601 

2N2608 

PFET 

Amplifier 

3601 

JAN-2N2608 

PFET 

Amplifier 

3601 

2N2609 

PFET 

Amplifier 

3601 

JAN-2N2609 

PFET 

Amplifier 

3601 

2N2841 

PFET 

Amplifier 

it 

2N2842 

PFET 

Amplifier 

* 

2N2843 

PFET 

Amplifier 

* 

2N3066 

NFET 

Amplifier 

* 

2N3067 

NFET 

Amplifier 

* 

2N3068 

NFET 

Amplifier 

* 

2N3069 

NFET 

Amplifier 

3101 

2N3070 

NFET 

Amplifier 

3101 

2N3071 

NFET 

Amplifier 

3101 

2N3329 

PFET 

Amplifier 

* 

2N3330 

PFET 

Amplifier 

* 

2N3331 

PFET 

Amplifier 

* 

2N3365 

NFET 

Amplifier 

* 

2N3366 

NFET 

Amplifier 

* 

2N3367 

NFET 

Amplifier 

it 

2N3368 

NFET 

Amplifier 

3101 

2N3369 

NFET 

Amplifier 

3101 

2N3370 

NFET 

Amplifier 

3101 

2N3376 

PFET 

Amplifier 

* 

2N3380 

PFET 

Amplifier 

it 

2N3382 

PFET 

Amplifier 

it 

2N3386 

PFET 

Amplifier 

★ 

2N3436 

NFET 

Amplifier 

3102 

2N3437 

NFET 

Amplifier 

3102 

2N3438 

NFET 

Amplifier 

3102 

2N3452 

NFET 

Amplifier 

3103 

2N3453 

NFET 

Amplifier 

3103 

2N3454 

NFET 

Amplifier 

3103 

2N3455 

NFET 

Amplifier 

3103 

2N3456 

NFET 

Amplifier 

3103 

2N3457 

NFET 

Amplifier 

3103 

2N3458 

NFET 

Amplifier 

3102 

2N3459 

NFET 

Amplifier 

3102 

2N3460 

NFET 

Amplifier 

3102 

2N3823 

NFET 

Amplifier 

3104 

2N3921 

DNFET 

Amplifier 

4101 

2N3922 

DNFET 

Amplifier 

4101 

2N3934 

DNFET 

Amplifier 

4102 

2N3935 

DNFET 

Amplifier 

4102 

2N3966 

NFET 

Amplifier 

3106 


Device Part No. 

Type 

Description 

Sheet Nov 

2N3967 

NFET 

Amplifier 

3105 

2N3967A 

NFET 

Amplifier 

3106 

2N3968 

NFET 

Amplifier 

3106 

2N3968A 

NFET 

Amplifier 

3106 

2N3969 

NFET 

Amplifier 

3106 

2N3969A 

NFET 

Amplifier 

3106 

2N3970 

NFET 

Switch 

3301 

2N3971 

NFET 

Switch 

3301 

2N3972 

NFET 

Switch 

3301 

2N4066 

MDPFET 

Amplifier 

4501 

2N4067 

MDPFET 

Amplifier 

4501 

2N4082 

DNFET 

Amplifier 

4102 

2N4083 

DNFET 

Amplifier 

4102 

2N4084 

DNFET 

Amplifier 

4101 

2N4086 

DNFET 

Amplifier 

4101 

2N4091 

NFET 

Switch 

3302 

2N4092 

NFET 

Switch 

3302 

2N4093 

NFET 

Switch 

3302 

2N4139 

NFET 

Amplifier 

3106 

2N4223 

NFET 

Amplifier 

3107 

2N4224 

NFET 

Amplifier 

3107 

2N4302 

NFET 

Amplifier 

3108 

2N4303 

NFET 

Amplifier 

3108 

2N4304 

NFET 

Amplifier 

3108 

2N4391 

NFET 

Switch 

* 

2N4392 

NFET 

Switch 

* 

2N4393 

NFET 

Switch 

* 

2N4416 

NFET 

Amplifier 

3109 

2N4416A 

NFET 

Amplifier 

3109 

2N4866 

NFET 

Switch 

3303 

2N4867 

NFET 

Switch 

3303 

2N4868 

NFET 

Switch 

3303 

2N4869 

NFET 

Switch 

3303 

2N4860 

NFET 

Switch 

3303 

2N4861 

NFET 

Switch 

3303 

2N4881 

NFET 

Amplifier 

3110 

2N4882 

NFET 

Amplifier 

3110 

2N4883 

NFET 

Amplifier 

3110 

2N4884 

NFET 

Amplifier 

3110 

2N4885 

NFET 

Amplifier 

3110 

2N4886 

NFET 

Amplifier 

3110 

2N4977 

NFET 

Switch 

3304 

2N4978 

NFET 

Switch 

3304 

2N4979 

NFET 

Switch 

3304 

2N6018 

PFET 

Switch 

3701 

2N6019 

PFET 

Switch 

3701 

2N6078 

NFET 

Amplifier 

3111 

2N6163 

NFET 

Amplifier 

3112 

2N6277 

NFET 

Amplifier 

3113 

2N6278 

NFET 

Amplifier 

3113 

2N6391 

NFET 

Amplifier 

3114 

2N6392 

NFET 

Amplifier 

3114 

2N6393 

NFET 

Amplifier 

3114 

2N6394 

NFET 

Amplifier 

3114 

2N6396 

NFET 

Amplifier 

3114 

2N6396 

NFET 

Amplifier 

3114 

2N6606 

MDPFET 

Amplifier 

4502 

2N6606 

MDPFET 

Amplifier 

4502 

2N6607 

MDPFET 

Amplifier 

4502 
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Device Part No. 

Type 

Description 

Sheet No. 

2N5508 

MDPFET 

Amplifier 

4502 

2N5509 

MDPFET 

Amplifier 

4502 

2N5510 

MDPFET 

Amplifier 

4503 

2N6511 

MDPFET 

Amplifier 

4503 

2N5512 

MDPFET 

Amplifier 

4503 

2N5513 

MDPFET 

Amplifier 

4503 

2N5514 

MDPFET 

Amplifier 

4503 

PI 027 

PFET 

Amplifier 

* 

PI 028 

PFET 

Amplifier 

* 

PI 029 

PFET 

Amplifier 

* 

P1069E 

PFET 

Amplifier 

3502 

P1086E 

PFET 

Switch 

3702 

P1087E 

PFET 

Switch 

3702 

SU2078 

DNFET 

Amplifier 

* 

SU2079 

DNFET 

Amplifier 

* 

SU2080 

DNFET 

Amplifier 

* 

SU2081 

DNFET 

Amplifier 

* 

SU2098 

DNFET 

Amplifier 

4103 

SU2098A 

DNFET 

Amplifier 

4104 

SU2098B 

DNFET 

Amplifier 

4104 

SU2099 

DNFET 

Amplifier 

4103 

SU2099A 

DNFET 

Amplifier 

4104 

U1277 

NFET 

Amplifier 

* 

U1278 

NFET 

Amplifier 

* 

U1279 

NFET 

Amplifier 

* 

U1280 

NFET 

Amplifier 

* 

U1281 

NFET 

Amplifier 

* 

U1282 

NFET 

Amplifier 

* 

U1283 

NFET 

Amplifier 

* 

U1284 

NFET 

Amplifier 

* 

U1285 

NFET 

Amplifier 

* 

U1286 

NFET 

Amplifier 

* 

U1326 

NFET 

Amplifier 

* 

U1714 

NFET 

Amplifier 

3115 

U1715 

NFET 

Amplifier 

3116 

U1837E 

NFET 

Amplifier 

3117 

U1897E 

NFET 

Switch 

3305 

U1898E 

NFET 

Switch 

3305 

U1899E 

NFET 

Switch 

3305 

U1994E 

NFET 

Amplifier 

3118 

U2047E 

NFET 

Amplifier 

3119 


DIGITAL MICROCIRCUITS 


301 

HNIL 

Dual 5 Input Buffer 

5002 

302 

HNIL 

Quad 2 Input Power Gate 

5003 

303 

HNIL 

Quad 2 Input Buffer 

5004 

311 

HNIL 

RST-JK Flip-Flop 

5005 

312 

HNIL 

Dual JK Flip-Flop 

5006 

321 

HNIL 

Quad 2 Input Gate 

5007 

322 

HNIL 

Dual 5 Input Gate 

5008 

323 

HNIL 

Quad 2 Input Gate 

5009 

324 

HNIL 

Quad 2 Input Gate 

5010 

325 

HNIL 

Dual 2, Dual 3 Input Gate 

5011 

326 

HNIL 

Dual 2, Dual 3 Input Gate 

5012 

331 

HNIL 

Dual 5 Input Expander 

5013 

341 

HNIL 

Dual Exclusive-Or 

5014 

342 

HNIL 

Dual One Shot 

5015 

361 

HNIL 

Dual Input Interface 

5016 

362 

HNIL 

Dual Output Interface 

5017 


Device Part No. Type 

Description Sheet No. 

370 

HNIL 

Quad D Flip-Flop 

5018 

371 

HNIL 

Decade Counter 

5019 

372 

HNIL 

Hexidecimal Counter 

5019 

380 

HNIL 

BCD to Decade Decoder 

5020 

500 

TTL 

Dual 4 Input Gate 

5201 

501 

TTL 

Quad 2 Input Gate 

5202 

503 

TTL 

Triple 3 Input Gate 

5204 

504 

TTL 

Dual 4 Input Gate 

5202 

505 

TTL 

Quad 2 Input Gate 

5203 

507 

TTL 

Triple 3 Input Gate 

5504 

508 

TTL 

Dual 4 Input Nand/Nor Gate 

1 5505 

509 

TTL 

JK Flip-Flop 

5506 

510 

TTL 

Dual 3 Input Gate 


510 

TTL 

Dual 3 Input Gate 


511 

TTL 

Dual 3 Input Gate 


512 

TTL 

JK Flip-Flop 

* 

513 

TTL 

Dual 4 Input Gate 

❖ 

525 

ULP 

Quad 2 Input Gate 

5212 

526 

ULP 

Dual 4 Input Gate 

5212 

527 

ULP 

Dual 3 Input Gate 

5212 

528 

ULP 

Dual 3 Input Gate 

5212 

529 

ULP 

JK Flip-Flop 

5212 

530 

TTL 

Dual 4 Input Gate 

5202 

531 

TTL 

Quad 2 Input Gate 

5203 

533 

TTL 

Triple 3 Input Gate 

5204 

534 

TTL 

Dual 4 Input Gate 

5202 

535 

TTL 

Quad 2 Input Gate 

5202 

537 

TTL 

Triple 3 Input Gate 

5204 

538 

TTL 

Dual 4 Input Nand/Nor Gate 5205 

539 

TTL 

JK Flip-Flop 

5206 

540 

TTL 

Dual 4 Input Buffer 

5207 

541 

TTL 

Dual 4 Input Buffer 

5207 

543 

TTL 

Dual 4 Input Gate 

5208 

544 

TTL 

Dual 4 Input Gate 

5208 

547 

TTL 

Dual 4 Input Power Gate 

5209 

548 

TTL 

Dual 4 Input Power Gate 

5209 

570 

TTL 

Dual 4 Input Gate 

5202 

571 

TTL 

Quad 2 Input Gate 

5202 

573 

TTL 

Triple 3 Input Gate 

5204 

574 

TTL 

Dual 4 Input Gate 

5202 

575 

TTL 

Quad 2 Input Gate 

5203 

577 

TTL 

Triple 3 Input Gate 

5204 

578 

TTL 

Dual 4 Input Nand/Nor Gate 5205 

579 

TTL 

JK Flip-Flop 

5206 

580 

TTL 

Dual 4 Input Buffer 

5210 

583 

TTL 

Dual 4 Input Gate 

5209 

584 

TTL 

Dual 4 Input Gate 

5209 

587 

TTL 

Dual 4 Input Buffer 

5210 

6040 

DTL 

(LPDTML 9040) 

5301 

6041 

DTL 

(LPDTML9041) 

5301 

6042 

DTL 

(LPDTML 9042) 

5301 

6044 

DTL 

(LPDTML 9044) 

5301 

6046 

DTL 

(LPDTML 9046) 

5301 

6047 

DTL 

(LPDTML 9047) 

5301 

LINEAR 

MICROCIRCUITS 


709 

Monolithic 

Operational Amplifier 

6001 

710 

Monolithic 

Operational Amplifier 

6002 

711 

Monolithic 

Operational Amplifier 

6003 
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Device Part No. 

Type Description 

Sheet No. 

Device Part No. 

Type 

Description Sheet No. 

741 

Monolithic Operational Amplifier 

6004 

911 

Monolithic 

RF/IF Amplifier 

1 

6203 

747 

Dual Operational Amplifier 

6005 





800 

Monolithic Operational Amplifier 

6101 

HYBRID MICROCIRCUITS 


801 

Monolithic Operational Amplifier 

6101 

2001 

Hybrid 

High Voltage/Current Driver 

7001 

805 

Monolithic Operational Amplifier 

6102 

2107 

Hybrid 

SPST FET Analog Switch 

7101 

806 

Monolithic Operational Amplifier 

6102 

2110 

Hybrid 

SPST FET Analog Switch 

7101 

807 

Monolithic Operational Atnplifier 

6102 

2114 

Hybrid 

SPDT FET Analog Switch 

7102 

808 

Monolithic Operational Amplifier 

6102 

2126 

Hybrid 

SPDT FET Analog Switch 

7103 

800 

Monolithic Operational Amplifier 

6103 

2128 

Hybrid 

Quad SPST FET Analog Sw. 

7104 

810 

Dual Operational Amplifier 

6104 

2404 

Hybrid 

Operational Amplifier 

7401 

811 

Monolithic Operational Amplifier 

6105 

2405 

Hybrid 

Operational Amplifier 

7401 

813 

Monolithic Operational Amplifier 

6106 

2709 

Hybrid 

Operational Amplifier 

* 

819 

Monolithic Operational Amplifier 

6107 

2741 

Hybrid 

Operational Amplifier 

7701 

831 

Monolithic Differential Amplifier 

6108 

2802 

Hybrid 

Voltage Regulator 

7801 

841 

Monolithic Operational Amplifier 

6109 

2803 

Hybrid 

Voltage Regulator 

7801 

901 

Monolithic Video Amplifier 

6201 

2809 

Hybrid 

Operational Amplifier 

7802 

903 

Monolithic VHF Amplifier 

6202 
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NPN GENERAL PURPOSE 



^CER* 

OR 

^CEO 

^CBO 

^EBO 

hfe* 

@ IKHz 

OR 

^CEfsatJ 

^BE(sat) 


V 

V 

V 


hpE 

V 

V 

TYPE NO. 

min 

min 

min 

min 

max 

max 

max 

2N718 

*40 

60 

5 

40 

120 

1.5 

1.3 

2N718A 

*50 

75 

7 

40 

120 

1.5 

1.3 

2N720 

00 

o 

120 

5 

40 

120 

5.0 

1.3 

2N760 

45 

45 

8 

*76 

333 

1.0 

1.0 

2N760A 

60 

60 

8 

*76 

333 

1.0 

1.1 

2N910 

60 

100 

7 

*80 

200 

0.4 

0.8 

2N911 

60 

100 

7 

*40 

100 

0.4 

0.8 

2N929 

45 


5 

40 

120 

1.0 


2N929A 

45 

60 

6 

40 

120 

0.5 

0.9 

2N930 

45 


5 

100 

300 

1.0 


2N930A 

45 

60 

6 

100 

300 

0.5 

0.9 

2N930B 

45 

60 

6 

100 

300 

0.5 

0.9 

2N1613 

*50 

75 

7 

40 

120 

1.5 

1.3 

2N1711 

*50 

75 

7 

100 

300 

1.5 

1.3 

2N2192 

40 

60 

5 

100 


.35 


2N2192A 

40 

60 

5 

100 


.25 


2N2192B 

40 

60 

5 

100 


.18 


2N2193 

50 

80 

8 

40 


.35 


2N2193A 

50 

80 

8 

40 


.25 


2N2193B 

50 

80 

8 

40 


.18 


2N2194 

40 

60 

5 

20 


.35 


2N2194A 

40 

60 

5 

20 


.25 


2N2194B 

40 

60 

5 

20 


.18 


2N2195 

25 

45 

5 

20 


.35 


2N2195A 

25 

45 

5 

20 


.25 


2N2195B 

25 

45 

5 

20 


.18 


2N2217 

30 

60 

5 

20 


0.4 


2N2218 

30 

60 

5 

40 


0.4 


2N2218A 

40 

75 

6 

40 


0.3 


2N2219 

30 

60 

5 

100 


0.4 


2N2219A 

40 

75 

6 

100 


0.3 


2N2220 

30 

60 

5 

20 


0.4 


2N2221 

30 

60 

5 

40 


0.4 


2N2221A 

40 

75 

6 

40 


0.3 


2N2222 

30 

60 

5 

100 


0.4 


2N2222A 

40 

75 

6 

100 


0.3 


2N2222B 

40 

75 

6 

100 


0.2 



*CBO 


*EBO 

*CBO 

150°C 

o 

o 

Cib 


NF 



nA 

nA 

/t^A 

pt 

pf 

MHz 

db 

PACKAGE 

max 

max 

max 

max 

max 

min 

max 

TYPE 

BASE 


1.0K 

100 

35 


50 


TO-18 

3L 

10 

10 

10 

25 

80 

70 


TO-18 

3L 


2.0K 

200 

20 


50 


TO-18 

3L 


200 

10 

8 


50 


TO-18 

3L 


100 

10 

8 


50 


TO-18 

3L 

25 

25 

15 

15 

85 

60 


TO-18 

3L 

25 

25 

15 

15 

85 

50 


TO-18 

3L 

10 



8 


30 

4 

TO-18 

3L 

2 

2 

2 

6 


45 

4 

TO-18 

3L 

10 



8 


30 

4 

TO-18 

3L 

2 

2 

2 

6 


45 

3 

TO-18 

3L 

2 

2 

2 

6 


45 

3 

TO-18 

3L 

10 

10 

10 

25 

80 

60 


TO-5 

3L 

5 

10 

10 

25 

80 

70 


TO-5 

3L 

50 

10 


20 


50 


TO-5 

3L 

50 

10 


20 


50 


TO-5 

3L 

50 

10 


20 


50 


Tp-5 

3L 

50 

10 


20 


50 


TO-5 

3L 

50 

10 


20 


50 


TO-5 

3L 

50 

10 


20 


50 


TO-5 

3L 

50 

10 


20 


50 


TO-5 

3L 

50 

10 


20 


50 


TO-5 

3L 

50 

10 


20 


50 


TO-5 

3L 

100 

100 


20 


50 


TO-5 

3L 

100 

100 


20 


50 


TO-5 

3L 

100 

100 


20 


50 


TO-5 

3L 

10 

10 


8 


250 


TO-5 

3L 

10 

10 


8 


250 


TO-5 

3L 

10 

10 


8 

25 

250 


TO-5 

3L 

10 

10 


8 


250 


TO-5 

3L 

10 

10 


8 

25 

300 


TO-5 

3L 

10 

10 


8 


250 


TO-18 

3L 

10 

10 


8 


250 


TO-18 

3L 

10 

10 


8 

25 

250 


TO-18 

3L 

10 

10 


8 


250 


TQ-18 

3L 

10 

10 


8 

25 

300 


TO-18 

3L 


10 

10 

8 

25 

300 

4 

TO-18 

3L 
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NPN GENERAL PURPOSE (Cont.) 



^CEO 

^CBO 

^EBO 

hfe* 

@1KHz 

OR 

^CEfsatl 

^BE(sat» 

*EBO 

•cBO 

*CBO 

150«C 

Cob 

Cib 

ft 

NF 




V 

V 

V 


hpE 

V 

V 

nA 

nA 

M 

pf 

pf 

MHz 

db 

PACKAGE 

TYPE NO. 

min 

min 

min 

min 

max 

max 

max 

max 

max 

max 

max 

max 

min 

max 

TYPE 

BASE 

2N2243 


120 

7 

40 

120 

0.35 


50 

10 

15 

15 




TO-5 

3L 

2N2243A 


120 

7 

40 

120 

0.25 


50 

10 

15 

15 




TO-5 

3L 

2N2297 

35 

80 

7 

40 

120 


1.6 

10 

10 

10 

12 


60 


TO-5 

3L 

2N2483 

60 

60 

6 

40 

120 

0.35 


10 

10 

10 

6 

6 

60 

4 

TO-18 

3L 

2N2484 

60 

60 

6 

100 

500 

0.35 


10 

10 

10 

6 

6 

60 

3 

TO-18 

3L 

2N2484A 

60 

60 

6 

100 

500 

0.35 

0.7 

10 

10 

10 

6 

6 

60 

2 

TO-18 

3L 

2N2509 

80 

125 

7 

25 


1.0 

0.9 

2 

5 

10 

6 

10 

45 

7 

TO-18 

3L 

2N2510 

65 

100 

7 

75 


1.0 

0.9 

2 

5 

10 

6 

10 

45 

4 

TO-18 

3L 

2N2511 

50 

80 

7 

120 


1.0 

0.9 

2 

5 

10 

6 

10 

45 

4 

TO-18 

3L 

2N2586 

45 

60 

6 

120 

360 

0.5 

0.9 

2 

2 


7 


45 

3 

TO-18 

*3L 

2N2865 

13 

25 

3 

20 

200 

0.4 

1.0 


10 

1.0 

2.5 


600 

4.5 

TO-18 

4L 

2N3117 

60 

60 

6 

250 

500 

0.35 


10 

10 

10 

4.5 

6 

60 

1.0 

TO-18 

3L 

2N5079 

30 

60 

5 

100 

300 

0.2 

1.0 

10 

10 

10 

7.0 

30 

400 

4 

TO-18 

3L 

2N5080 

30 

60 

5 

200 

500 

0.2 

1.0 

10 

10 

•10 

7.0 

30 

400 

4 

TO-18 

3L 

A1109 


45 

5 

70 


0.6 

0.9 


100 


8.0 


40 


TO-18 

3L 

A1341 


75 

5 

50 


1.2 

1.2 


10 


10 


40 


TO-5 

3L 







PNP GENERAL PURPOSE 








2N869 

18 

25 

5 

20 

120 

1.0 

1.0 


10 

25 

9 

11 

100 


TO-18 

3L 

2N995 

15 

20 

4 

35 

140 

0.2 

0.95 

10K 

5.0 

25 

10 

11 

100 


TO-18 

3L 

2N2601 

60 

60 

6 

12.5 

0.5 

0.9 

5 

25 

25 

6 


20 


TO-46 

3L 

2N2602 

60 

60 

6 

25 


0.5 

0.9 

5 

25 

25 

6 


40 


TO-46 

3L 

2N2603 

60 

60 

6 

50 


0.7 

0.9 

5 

25 

25 

6 


60 


TO-46 

3L 

2N2604 

-45 

-60 

-6 

40 

120 

0.5 

0.9 

-2 

10 


6 


30 

4 

TO-46 

3L 

2N2605 

-45 

-60 

-6 

100 

300 

0.5 

0.9 

-2 

10 


6 


30 

3 

TO-46 

3L 

2N2904 

40 

60 

5 

20 


0.4 

1.3 


20 

20 

8 

30 

200 


TO-5 

3L 

2N2904A 

60 

60 

5 

40 


0.4 

1.3 


10 

10 

8 

30 

200 


TO-5 

3L 

2N2905 

40 

60 

5 

35 


0.4 

1.3 


20 

20 

8 

30 

200 


TO-5 

3L 

2N2905A 

60 

60 

5 

75 


0.4 

1.3 


10 

10 

8 

30 

200 


TO-5 

3L 

2N2906 

40 

60 

5 

20 


0.4 

1.3 


20 

20 

8 

30 

200 


TO-18 

3L 

2N2906A 

60 

60 

5 

40 


0.4 

1.3 


10 

10 

8 

30 

200 


TO-18 

3L 

2N2907 

40 

60 

5 

35 


0.4 

1.3 


20 

20 

8 

30 

200 


TO-18 

3L 

2N2907A 

60 

60 

5 

75 


0.4 

1.3 


10 

10 

8 

30 

200 


TO-18 

3L 


10 



NPN MEDIUM POWER TRANSISTORS 



^CEO 

^CBO 

^EBO 

hpE 

^CEfsatl 

*CBO 

*EBO 

Cob 

^ib 

K 

hie 

ft 

fr 

ts 

tf 




V 

V 

V 


V 

nA 

nA 

pf 

pf 

1 KHz 

n 

MHz 

nsec 

nsec 

nsec 

PACKAGE 

TYPE NO. 

min 

min 

min 

min 

max 

max 

max 

max 

max 

min 

max 

min 

min 

max 

max 

TYPE 

BASE 

2N2192 

40 

60 

5 

100 

0.35 

10 

50 

20 




50 

70 

150 

50 

TO-5 

3L 

2N2192A 

40 

60 

5 

too 

0.25 

10 

50 

20 




50 

70 

150 

50 

TO-5 

3L 

2N2192B 

40 

60 

5 

100 

0.18 

10 

50 

20 




50 

70 

150 

50 

TO-5 

3L 

2N2193 

50 

80 

8 

40 

0.35 

10 

50 

20 




50 

70 

150 

50 

TO-5 

3L 

2N2193A 

50 

80 

8 

40 

0.25 

10 

50 

20 




50 

70 

150 

50 

TO-5 

3L 

2N2193B 

50 

80 

8 

40 

0.18 

10 

50 

20 




50 

70 

150 

50 

TO-5 

3L 

2N2194 

40 

60 

5 

20 

0.35 

10 

50 

20 




50 

70 

150 

50 

TO-5 

3L 

2N2194A 

40 

60 

5 

20 

0.25 

10 

50 

20 




50 

70 

150 

50 

TO-5 

3L 

2N2194B 

40 

60 

5 

20 

0.18 

10 

50 

20 




50 

70 

150 

50 

TO-5 

3L 

2N2195 

25 

45 

5 

20 

0.35 

100 

100 

20 




50 




TO-5 

3L 

2N2195A 

25 

45 

5 

20 

0.25 

100 

100 

20 




50 




TO-5 

3L 

2N2195B 

25 

45 

5 

20 

0.18 

100 

100 

20 




50 




TO-5 

3L 

2N2217 

30 

60 

5 

20 

0.4 

10 

10 

8 



60 

250 




TO-5 

3L 

2N2218 

30 

60 

5 

40 

0.4 

10 

10 

8 



60 

250 




TO-5 

3L 

2N2218A 

40 

75 

6 

30 

0.3 

10 

10 

8 

25 

50 


250 




TO-5 

3L 

2N2219 

30 

60 

5 

100 

0.4 

10 

10 

8 



60 

250 




TO-5 

3L 

2N2219A 

40 

75 

6 

100 

0.3 

10 

10 

8 

25 

75 


300 




TO-5 

3L 

2N2220 

30 

60 

5 

20 

0.4 

10 

10 

8 



60 

250 




TO-18 

3L 

2N2221 

30 

60 

5 

40 

0.4 

10 

10 

8 



60 

250 




TO-18 

3L 

2N2221A 

40 

75 

6 

40 

0.3 

10 

10 

8 

25 

50 


250 




TO-18 

3L 

2N2222 

30 

60 

5 

100 

0.4 

10 

10 

8 



60 

250 




TO-18 

3L 

2N2222A 

40 

75 

6 

100 

0.3 

10 

10 

8 

25 

75 


300 




TO-18 

3L 

2N2222B 

40 

75 

6 

100 

0.2 

10 

10 

8 

25 

75 


300 




TO-18 

3L 

2N2243 


120 

7 

40 

0.35 

10 

50 

15 


2.5 






TO-5 

3L 

2N2243A 


120 

7 

40 

0.25 

10 

50 

15 


2.5 


Tb = 

2.1 nsec 


TO-5 

3L 

2N2297 

35 

80 

7 

40 


10 

10 

12 




60 




TO-5 

3L 







PNP MEDIUM 

POWER 

TRANSISTORS 







2N2904 

40 

60 

5 

20 

0.4 

20 


8 

30 



200 

40 

80 

30 

TO-5 

3L 

2N2904A 

60 

60 

5 

40 

0.4 

10 


8 

30 



200 

40 

80 

30 

TO-5 

3L 

2N2905 

40 

60 

5 

35 

0.4 

20 


8 

30 



200 

40 

80 

30 

TO-5 

3L 

2N2905A 

60 

60 

5 

75 

0.4 

10 


8 

30 



200 

40 

80 

30 

TO-5 

3L 

2N2906 

40 

60 

5 

20 

0.4 

20 


8 

30 



200 

40 

80 

30 

TO-18 

3L 

2N2906A 

60 

60 

5 

40 

0.4 

10 


8 

30 



200 

40 

80 

30 

TO-18 

3L 

2N2907 

40 

60 

5 

35 

0.4 

20 


8 

30 



200 

40 

80 

30 

TO-18 

3L 

2N2907A 

60 

60 

5 

75 

0.4 

10 


8 

30 



200 

40 

80 

30 

TO-18 

3L 


I 


11 



NPN SWITCHING TRANSISTORS 



VrEO 

Vc^BO 

^EBO 


^CE|sat) 

*CBO 


c. 


t,. 

t 





V 

V 

V 


V 

nA 

Pf 

pf 

MHz 

nsec 

nsec 

nsec 

PACKAGE 

TYPE NO. 

min 

min 

min 

min 

max 

max 

max 

max 

min 

max 

max 

max 

TYPE 

BASE 

2N2192 

40 

60 

5.0 

100 

0.35 

10 

20 


50 

70 

150 

50 

TO-5 

3L 

2N2192A 

40 

60 

5.0 

100 

0.25 

10 

20 


50 

70 

150 

50 

TO-5 

3L 

2N2192B 

40 

60 

5.0 

100 

0.18 

10 

20 


50 

70 

150 

50 

TO-5 

3L 

2N2193 

50 

80 

8.0 

40 

0.35 

10 

20 


50 

70 

150 

50 

TO-5 

3L 

2N2193A 

50 

80 

8.0 

40 

0.25 

10 

20 


50 

70 

150 

50 

TO-5 

3L 

2N2193B 

50 

80 

8.0 

40 

0.18 

10 

20 


50 

70 

150 

50 

TO-5 

3L 

2N2194 

40 

60 

5.0 

20 

0.35 

10 

20 


50 

70 

150 

50 

TO-5 

3L 

2N2194A 

40 

60 

5.0 

20 

0.25 

10 

20 


50 

70 

150 

50 

TO-5 

3L 

2N2194B 

40 

60 

5.0 

20 

0.18 

10 

20 


50 

70 

150 

50 

TO-5 

3L 

2N2218A 

40 

75 

6.0 

40 

0.30 

10 

8.0 

25 

250 

25 

225 

60 

TO-5 

3L 

2N2219A 

40 

75 

6.0 

100 

0.30 

10 

8.0 

25 

300 

25 

225 

60 

TO-5 

3L 

2N2221A 

40 

75 

6.0 

40 

0.30 

10 

8.0 

25 

250 

25 

225 

60 

TO-5 

3L 

2N2222A 

40 

75 

6.0 

100 

0.30 

10 

8.0 

25 

300 

25 

225 

60 

TO-5 

3L 

2N2222B 

40 

75 

6.0 

100 

0.20 

10 

8.0 

25 

300 

25 

225 

60 

TO-5 

3L 

2N2368 

15 

40 

4.5 

20 

0.25 

400 

4.0 


400 


10 

15 W 

TO-18 

3L 

2N2369 

15 

40 

4.5 

40 

0.25 


4.0 


500 

12t,, 

13 

18 W 

TO-18 

3L 

2N2369A 

15 

40 

4.5 

40 

0.20 


4.0 


500 

12t,, 

13 

18U- 

TO-18 

3L 


PNP SWITCHING TRANSISTORS 


2N2904 

40 

60 

5.0 

20 

0.40 

20 

8.0 

30 

200 

40 

80 

30 

TO-5 

3L 

2N2904A 

60 

60 

5.0 

40 

0.40 

10 

8.0 

30 

200 

40 

80 

30 

TO-5 

3L 

2N2905 

40 

60 

5.0 

35 

0.40 

20 

8.0 

30 

200 

40 

80 

30 

TO-5 

3L 

2N2905A 

60 

60 

5.0 

75 

0.40 

10 

8.0 

30 

200 

40 

80 

30 

TO-5 

3L 

2N2906 

40 

60 

5.0 

20 

0.40 

20 

8.0 

30 

200 

40 

80 

30 

TO-18 

3L 

2N2906A 

60 

60 

5.0 

40 

0.40 

10 

8.0 

30 

200 

40 

80 

30 

TO-18 

3L 

2N2907 

40 

60 

5.0 

35 

0.40 

20 

8.0 

30 

200 

40 

80 

30 

TO-18 

3L 

2N2907A 

60 

60 

5.0 

75 

0.40 

10 

8.0 

30 

200 

40 

80 

30 

TO-18 

3L 


12 



NPN RF/IF TRANSISTORS 


*EBO* *CBO 



^CEO 

^CBO 

^EBO 


VcE(sat) 

*CBO 

150°C 

O 

o 

Cib 

ft 






V 

V 

V 

hpE 

V 

nA 

/^A 

pf 

pf 

MHz 

Ap 

Po 

PACKAGE 

TYPE NO. 

min 

min 

min 

min 

max 

max 

max 

max 

max 

min 

db 

mW 

TYPE 

BASE 

2N915 

50 

70 

5.0 

50 

1.0 

10 

10 

3.5 

10 

250 



TO-18 

3L 

2N915A 

50 

70 

5.0 

50 

0.20 

2.0 

3.0 

3.0 

5.0 

500 



TO-18 

3L 

2N916 

25 

45 

5.0 

50 

0.50 

10 

10 

6.0 

10 

300 



TO-18 

3L 

2N916A 

25 

45 

5.0 

50 

0.50 

10 

10 

6.0 

10 

300 



TO-18 

3L 

2N916B 

30 

60 

5.0 

50 

0.20 

2.0 

3.0 

3.0 

5.0 

500 



TO-18 

3L 

2N917 

15 

30 

3.0 

20 

0.50 

1.0 

0.1 

3.0 

1.6 

500 

9 

10 

TO-18 

4L 

2N918 

15 

30 

3.0 

20 

0.40 

10 

1.0 

3.0 

2.0 

600 

15 

30 

TO-18 

4L 

2N2368 

15 

40 

4.5 

20 

0.25 

400 

30 

4.0 


400 



TO-18 

3L 

2N2369 

15 

40 

4.5 

40 

0.25 

400 

30 

4.0 


500 



TO-18 

3L 

2N2369A 

15 

40 

4.5 

40 

0.20 

400 

30 

4.0 


500 



TO-18 

3L 

2N2481 

15 

40 

5.0 

40 

0.25 


30 

5.0 

7.0 

300 



TO-18 

3L 

2N2616 

15 

30 

3.0 

20 

0.40 

1.0 

1.0 

2.8 

2.0 

600 

15 

30 

TO-18 

3L 

2N2708 

20 

35 

3.0 

30 


10 

10 

1.5 


700 

22 


TO-18 

4L 

2N2729 

15 

30 

3.0 

20 

0.40 

1.0 

1.0 

2.8 

2.0 

600 

15 

30 

TO-46 

3L 

2N2865 

13 

25 

3.0 

20 

0.40 

10 

1.0 

2.5 


600 

16.5 

40 

TO-18 

4L 

2N3289 

15 

30 

3.0 

10 

0.40 

10 

3.0 

1.5 


300 

17 


TO-18 

4L 

2N3290 

15 

30 

3.0 

10 

0.40 

10 

3.0 

1.5 


300 

17 


TO-18 

4L 

2N3291 

25 

25 

3.0 

10 


100* 


2.0 


250 

16 


TO-18 

4L 

2N3292 

25 

25 

3.0 

10 


100* 


2.0 


250 

16 


TO-18 

4L 

2N3293 

20 

20 

3.0 

10 


100* 


2.0 


250 



TO-18 

4L 

2N3294 

20 

20 

3.0 

10 


100* 


2.0 


250 

14 


TO-18 

4L 

2N5079 

30 

60 

5.0 

100 

0.20 

10 

10 

7.0 

30 

400 



TO-18 

3L 

2N5080 

30 

60 

5.0 

200 

0.20 

10 

10 

7.0 

30 

400 



TO-18 

3L 






PNP 

RF/IF 

TRANSISTORS 







2N869 

18 

25 

5.0 

20 

1.0 

10 

25 

9.0 

11 

100 



TO-18 

3L 

2N995 

15 

20 

4.0 

35 

0.20 

5.0 

25 

10 

11 

100 



TO-18 

3L 

2N2905A 

60 

60 

5.0 

75 

0.40 

10 

10 

8.0 

30 

200 



TO-5 

3L 

2N2907A 

60 

60 

5.0 

75 

0.40 

10 

10 

8.0 

30 

200 



TO-18 

3L 
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NPN TRANSISTORS DUAL ASSEMBLIES 


AVbe(1-2) 



^CEO 

^CBO 

^EBO 



^PEI 


^CE(sat) 

^BE(sa+) 

Vbe(1-2) 

AT 


V 

V 

V 


Hfe 

^FE2 


V 

V 

mV 

iuV/°C 

TYPE NO. 

min 

min 

min 

min 

max 

min 

max 

max 

max 

max 

max 

2N998 

60 

100 

15 

1600 

8000 



1.2 

1.8 



2N2060 

60 

100 

7 

40 

120 

0.9 

1.0 

1.2 

0.9 

5 

10 

2N2060A 

60 

100 

7 

40 

120 

0.9 

1.0 

0.6 

0.9 

3 

5 

2N2223 

60 

100 

7 

25 

150 

0.8 

1.0 

1.2 

0.9 

15 

25 

2N2223A 

60 

100 

7 

25 

150 

0.9 

1.0 

1.2 

0.9 

5 

25 

2N2453 

30 

60 

7 

150 

600 

0.9 

1.0 

1.0 

0.9 

3 

10 

2N2453A 

50 

80 

7 

150 

600 

0.9 

1.0 

1.0 

0.9 

3 

5 

2N2480 

40 

75 

5 

20 


0.8 

1.0 

1.3 

1.0 

10 

15 

2N2639 

46 

45 

5 

65 


0.9 

1.0 

1.0 

1.0 

5 

10 

2N2640 

45 

45 

5 

65 


0.8 

1.0 

1.0 

1.0 

10 

20 

2N2641 

45 

45 

5 

66 




1.0 

1.0 



2N2642 

45 

45 

5 

130 


0.9 

1.0 

1.0 

1.0 

5 

10 

2N2643 

45 

45 

5 

130 


0.8 

1.0 

1.0 

1.0 

10 

20 

2N2644 

45 

45 

5 

130 




1.0 

1.0 



2N2720 

60 

80 

6 

35 


0.9 

1.0 

1.0 

0.85 

5 

10 

2N2721 

60 

80 

6 

35 


0.8 

1.0 

1.0 

0.85 

10 

20 

2N2722 

45 

45 

5 

100 


0.9 

1.0 

1.0 

0.85 

5 

10 

2N2903 

30 

60 

7 

125 

625 

0.8 

1.0 

1.0 

0.9 

10 

20 

2N2903A 

30 

60 

7 

125 

625 

0.9 

1.0 

1.0 

0.9 

5 

10 

2N2913 

45 

45 

6 

150 




0.35 




2N2914 

45 

45 

6 

300 




0.35 




2N2915 

45 

45 

6 

150 


0.9 

1.0 

0.35 


3 

10 

2N2916 

45 

45 

6 

300 


0.9 

1.0 

0.35 


3 

10 

2N2917 

45 

45 

6 

150 


0.8 

1.0 

0.35 


5 

20 

2N2918 

45 

45 

6 

300 


0.8 

1.0 

0.35 


5 

20 

2N2919 

60 

60 

6 

150 


0.9 

1.0 

0.35 


3 

10 

2N2920 

60 

60 

6 

300 


0.9 

1.0 

0.35 


3 

10 

2N2972 

45 

45 

6 

150 




0.35 




2N2973 

45 

45 

6 

300 




0.35 




2N2974 

45 

45 

6 

150 


0.9 

1.0 

0.35 


3 

10 

2N2975 

45 

45 

6 

300 


0.9 

1.0 

0.35 


3 

10 

2N2976 

45 

45 

6 

150 


0.8 

1.0 

0.35 


5 

20 

2N2977 

45 

45 

6 

300 


0.8 

1.0 

0.35 


5 

20 

2N2978 

60 

60 

6 

150 


0.9 

1.0 

0.35 


3 

10 

2N2979 

60 

60 

6 

300 


0.9 

1.0 

0.35 


3 

10 

2N2980 

60 

100 

7 

40 

120 

0.9 

1.0 

1.2 

0.9 

3 

10 

2N3423 

15 

30 

3 

20 

200 

0.8 

1.0 

0.4 

1.0 

10 

40 

2N3424 

15 

30 

3 

20 

200 

0.9 

1.0 

0.4 

1.0 

5 

20 

2N3680 

50 

60 

6 

150 

600 

0.9 

1.0 

0.7 

0.8 

3 

6 

SA2253 


40 


25 


0.7 

1.0 



20 

30 

SA2664 

20 

60 

5 

800 


0.75 

1.0 

1.5 

1.7 

5 

10 
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*EBO 

nA 

*CBO 

nA 

•CBO 

150°C 

mA 

Cob 

pf 

Cib 

pf 

MHz 


PACKAGE 


max 

max 

max 

max 

max 

min 

REMARKS 

TYPE 

BASE 

TYPE NO. 

10 

10 

15 

30 

50 


Darlington 

TO-18 

4L 

2N998 

2 

2 

10 

15 

85 

60 

Differential Amplifier 

TO-5 

6L 

2N2060 

2 

2 

10 

15 

85 

60 

Differential Amplifier 

TO-5 

6L 

2N2060A 

10 

10 

15 

15 

85 

50 

Differential Amplifier 

TO-5 

6L 

2N2223 

10 

10 

15 

15 

85 

50 

Differential Amplifier 

TO-5 

6L 

2N2223A 

2 

5 

10 

8 

10 

60 

Differential Amplifier 

TO-5 

6L 

2N2453 

2 

5 

10 

4 

10 

60 

Differential Amplifier 

TO-5 

6L 

2N2453A 

50 

50 

15 

20 


50 

Differential Amplifier 

TO-5 

6L 

2N2480 

10 

10 

10 

8 


80 

Differential Amplifier 

TO-5 

6L 

2N2639 

10 

10 

10 

8 


80 

Differential Amplifier 

TO-5 

6L 

2N2640 

10 

10 

10 

8 


80 

Dual Transistor 

TO-5 

6L 

2N2641 

10 

10 

10 

8 


80 

Differential Amplifier 

TO-5 

6L 

2N2642 

10 

10 

10 

8 


80 

Differential Amplifier 

TO-5 

6L 

2N2643 

10 

10 

10 

8 


80 

Dual Transistor 

TO-5 

6L 

2N2644 

10 

10 

10 

6 


80 

Differential Amplifier 

TO-5 

6L 

2N2720 

10 

10 

10 

6 


80 

Differential Amplifier 

TO-5 

6L 

2N2721 

1 

1 

1 

6 


100 

Differential Amplifier 

TO-5 

6L 

2N2722 

10 

10 

15 

8 

10 

60 

Differential Amplifier 

TO-5 

6L 

2N2903 

10 

10 

15 

8 

10 

60 

Differential Amplifier 

TO-5 

6L 

2N2903A 

2 

10 

10 

6 


60 

Dual Transistor 

TO-5 

6L 

2N2913 

2 

10 

10 

6 


60 

Dual Transistor 

TO-5 

6L 

2N2914 

2 

10 

10 

6 


60 

Differential Amplifier 

TO-5 

6L 

2N2915 

2 

10 

10 

6 


60 

Differential Amplifier 

TO-5 

6L 

2N2916 

2 

10 

10 

6 


60 

Differential Amplifier 

TO-5 

6L 

2N2917 

2 

10 

10 

6 


60 

Differential Amplifier 

TO-5 

6L 

2N2918 

2 

2 

10 

6 


60 

Differential Amplifier 

TO-5 

6L 

2N2919 

2 

2 

10 

6 


60 

Differential Amplifier 

TO-5 

6L 

2N2920 

2 

10 

10 

6 


60 

Dual Transistor 

TO-18 

6L 

2N2972 

2 

10 

10 

6 


60 

Dual Transistor 

TO-18 

6L 

2N2973 

2 

10 

10 

6 


60 

Differential Amplifier 

TO-18 

6L 

2N2974 

2 

10 

10 

6 


60 

Differential Amplifier 

TO-18 

6L 

2N2975 

2 

10 

10 

6 


60 

Differential Amplifier 

TO-18 

6L 

2N2976 

2 

10 

10 

6 


60 

Differential Amplifier 

TO-18 

6L 

2N2977 

2 

2 

10 

6 


60 

Differential Amplifier 

TO-18 

6L 

2N2978 

2 

2 

10 

6 


60 

Differential Amplifier 

TO-18 

6L 

2N2979 

2 

2 

10 

8 

30 

60 

Differential Amplifier 

TO-18 

6L 

2N2980 

10 

10 

1 

1.7 

2 

600 

Hf, low noise mtchd pr. 

TO-5 

6L 

2N3423 

10 

10 

1 

1.7 

2 

600 

Hf, low noise mtchd pr. 

TO-5 

6L 

2N3424 

10 

10 

10 

6 

6 

60 

Matched Pr. 

TO-5 

6L 

2N3680 


60 





Differential Amplifier 

TO-5 

6L 

SA2253 

10 

10 


7 



Monolithic Dual Darlington 

TO-5 

8L 

SA2664 



PNP TRANSISTORS DUAL ASSEMBLIES 



'^CEO 

V 

^CBO 

V 

^EBO 

V 

hpE 



^FEI 

^FE2 

^CE(sat) 

V 

^BEtsaf) 

V 

Vbe(1-2) 

mV 

AV|)e(1-2) 

AT 

fi\/rc 

TYPE NO. 

min 

min 

min 

min 

max 

min 

max 

max 

max 

max 

max 

2N3347 

45 

60 

6 

60 


0.9 

1.0 

0.5 


5 

10 

2N3348 

46 

60 

6 

60 


0.8 

1.0 

0.5 


10 

20 

2N3349 

45 

60 

6 

60 


0.6 

1.0 

0.5 


20 

40 

2N3350 

45 

60 

6 

150 


0.9 

1.0 

0.5 


5 

10 

2N3351 

45 

60 

6 

150 


0.8 

1.0 

0.5 


10 

20 

2N3352 

46 

60 

6 

150 


0.6 

1.0 

0.5 


20 

40 

2N3800 

60 

60 

5 

100 




0.2 

0.7 



2N3801 

60 

60 

5 

225 




0.2 

0.7 



2N3802 

60 

60 

5 

100 


0.8 

1.0 

0.2 

0.7 

5 

20 

2N3803 

60 

60 

5 

225 


0.8 

1.0 

0.2 

0.7 

5 

20 

2N3804 

60 

60 

5 

100 


0.9 

1.0 

0.2 

0.7 

3 

10 

2N3805 

60 

60 

5 

225 


0.9 

1.0 

0.2 

0.7 

3 

10 

2N3806 

60 

60 

5 

100 




0.2 

0.7 



2N3807 

60 

60 

5 

225 




0.2 

0.7 



2N3808 

60 

60 

5 

100 


0.8 

1.0 

0.2 

0.7 

5 

20 

2N3809 

60 

60 

5 

225 


0.8 

1.0 

0.2 

0.7 

5 

20 

2N3810 

60 

60 

5 

100 


0.9 

1.0 

0.2 

0.7 

3 

10 

2N3811 

60 

60 

5 

225 


0.9 

1.0 

0.2 

0.7 

3 

10 

2N4015 

60 

60 

5 

135 

350 

0.9 

1.0 

0.25 

1.0 

5 

20 

2N4016 

60 

60 

5 

135 

360 

0.9 

1.0 

0.25 

1.0 

2.5 

10 

2N4017 

80 

80 

6 

100 

500 



0.25 

0.9 



2N4018 

60 

60 

6 

100 

600 



0.25 

0.9 



2N4019 

45 

45 

6 

250 

600 



0.25 

0.9 
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*CBO 


*EBO 

*CBO 

150°C 

Cob 

C|b 






nA 

nA 

/^A 

pt 

Pf 

MHz 


PACKAGE 


max 

max 

max 

max 

max 

min 

REMARKS 

TYPE 

BASE 

TYPE NO. 

2 

10 

10 

6 

8 

60 

Differential Amplifier 

TO-5 

6L 

2N3347 

2 

10 

10 

6 

8 

60 

Differential Amplifier 

TO-5 

6L 

2N3348 

2 

10 

10 

6 

8 

60 

Differential Amplifier 

TO-5 

6L 

2N3349 

2 

10 

10 

6 

8 

60 

Differential Amplifier 

TO-5 

6L 

2N3350 

2 

10 

10 

6 

8 

60 

Differential Amplifier 

TO-5 

6L 

2N3351 

2 

10 

10 

6 

8 

60 

Differential Amplifier 

TO-5 

6L 

2N3352 

20 

10 

10 

4 

8 

100 

Dual Transistor 

TO-18 

6L 

2N3800 

20 

10 

10 

4 

8 

100 

Dual Transistor 

TO-18 

6L 

2N3801 

20 

10 

10 

4 

8 

100 

Differential Amplifier 

TO-18 

6L 

2N3802 

20 

10 

10 

4 

8 

100 

Differential Amplifier 

TO-18 

6L 

2N3803 

20 

10 

10 

4 

8 

100 

Differential Amplifier 

TO-18 

6L 

2N3804 

20 

10 

10 

4 

8 

100 

Differential Amplifier 

TO-18 

6L 

2N3805 

20 

10 

10 

4 

8 

100 

Dual Transistor 

TO-5 

6L 

2N3806 

20 

10 

10 

4 

8 

100 

Dual Transistor 

TO-5 

6L 

2N3807 

20 

10 

10 

4 

8 

100 

Differential Transistor 

TO-5 

6L 

2N3808 

20 

10 

10 

4 

8 

100 

Differential Transistor 

TO-5 

6L 

2N3809 

20 

10 

10 

4 

8 

100 

Differential Transistor 

TO-5 

6L 

2N3810 

20 

10 

10 

4 

8 

100 

Differential Transistor 

TO-5 

6L 

2N3811 

100 

10 

10 

8 

25 

200 

Differential Transistor 

TO-5 

6L 

2N4015 

100 

10 

10 

8 

25 

200 

Differential Transistor 

TO-5 

6L 

2N4016 

10 

10 

10 

6 


40 

Dual Transistor 

TO-5 

6L 

2N4017 

10 

10 

10 

6 


40 

Dual Transistor 

TO-5 

6L 

2N4018 

10 

10 

10 

6 


50 

Dual Transistor 

TO-5 

6L 

2N4019 
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MILITARY TYPES 


*JAN2N718A 

MIL-S-19500/181C 

‘JAN2N2218 

MIL-S-19500/251E 

JAN2N2606 

MIL-S-19500/292 

*JAN2N2905A 

MIL-S-19500/290B 

JAN2N910 

MIL-S-19600/274A 

*JAN2N2218A 

MIL-S-19500/251E 

JAN2N2607 

MIL-S-19500/294 

*JAN2N2906 

MIL-S-19500/291B 

JAN2N916 

MIL-S-19500/271A 

*JAN2N2219 

MIL-S-19500/251E 

JAN2N2608 

MIL-S-19500/295 

MAN2N2906A 

MIL-S-19500/291B 

*JAN2N918 

MIL-S-19500/301A 

*JAN2N2219A 

MIL-S-19500/255E 

JAN2N2609 

MIL-S-19500/296 

JAN2N2907 

MIL-S-19500/291B 

*JAN2N929 

MIL-S-19500/253B 

*JAN2N2221 

MIL-S-19500/255E 

JAN2N27Q8 

MIL-S-19500/302 

*JAN2N2907A 

MIL-S-19500/291B 

*JAN2N230 

MIL-S-19500/253B 

‘JAN2N2221A 

MIL-S-19500/255E 

‘JAN2N2904 

MIL-S-19500/290B 

*JAN2N2919 

MIL-S-19500/355 

"JAN2N1613 

MIL-S-19500/181C 

‘JAN2N2222 

MIL-S-19500/255E 

*JAN2N2904A 

MIL-S-19500/290B 

"JAN2N2920 

MIL-S-19500/355 

"JAN2N2060 

MIL-S-19500/270B 

*JAN2N2222A 

MIL-S-19500/255E 

*JAN2N2905 

MIL-S-19500/290B 

*Also Available To 

Jan TX specification 
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N-CHANNEL FIELD EFFECT TRANSISTORS GENERAL PURPOSE 



BVogo 

•gss 

@ 750^0 


*DSS 

gm 

Vp 

^DG 

^SG 

NF 




V 

nA 

iuA 

mA 

/imhos 

V 

Pf 

Pf 

10 Hz 

PACKAGE 

TYPE NO. 

min 

max 

max 

min 

max 

min 

max 

max 

max 

max 

max 

TYPE 

BASE 

2N3066 

50 

1.0 

1.0 

0.8 

4.0 

400 

1000 

10.0 

1.5 

3.0 


TO-18 

3L 

2N3067 

50 

1.0 

1.0 

0.2 

1.0 

300 

1000 

5.0 

1.5 

3.0 


TO-18 

3L 

2N3068 

50 

1.0 

1.0 

0.05 

0.25 

200 

1000 

2.5 

1.5 

3.0 


TO-18 

3L 

2N3069 

50 

1.0 

1.0 

2.0 

10.0 

1000 

2500 

10.0 

2.5 

5.0 


TO-18 

3L 

2N3070 

50 

1.0 

1.0 

0.5 

2.5 

750 

2500 

5.0 

2.5 

5.0 


TO-18 

3L 

2N3071 

50 

1.0 

1.0 

0.1 

0.6 

500 

2500 

2.5 

2.5 

5.0 


TO-18 

3L 

2N3365 

40 

5.0 

1.0(100^0 

0.8 

4.0 

400 

2000 

12.0 

2.0 

3.0 


TO-18 

3L 

2N3366 

40 

5.0 

1.0(100^0 

0.2 

1.0 

250 

1000 

7.0 

2.0 

3.0 


TO-18 

3L 

2N3367 

40 

5.0 

1.0(100^0 

0.05 

0.25 

100 

1000 

2.5 

2.0 

3.0 


TO-18 

3L 

2N3368 

40 

5:0 

1.5(100X) 

2.0 

12.0 

1000 

4000 

12.0 

3.5 

6.0 


TO-18 

3L 

2N3369 

40 

5.0 

1.5(100^) 

0.5 

2.5 

600 

2500 

7.0 

3.5 

6.0 


TO-18 

3L 

2N3370 

40 

5.0 

1.5(100®C) 

0.1 

0.6 

300 

2500 

3.5 

3.5 

6.0 


TO-18 

3L 

2N3436 

50 

0.5 

1.0 

3.0 

15.0 

2500 

10K 

10.0 

5.0 

5.0 


TO-18 

3L 

2N3437 

50 

0.5 

1.0 

0.8 

4.0 

1500 

6000 

5.0 

5.0 

5.0 


TO-18 

3L 

2N3438 

50 

0.5 

1.0 

0.2 

1.0 

800 

4500 

2.5 

5.0 

5.0 


TO-18 

3L 

2N3452 

50 

0.1 

0.4 

0.8 

4.0 

200 

1200 

10.0 

1.2 

1.8 


TO-18 

4L 

2N3453 

50 

0.1 

0.4 

0.2 

1.0 

150 

900 

5.0 

1.2 

1.8 


TO-18 

4L 

2N3454 

50 

0.1 

0.4 

0.05 

0.25 

100 

600 

2.5 

1.2 

1.8 


TO-18 

4L 

2N3455 

50 

0.04 

0.15 

0.8 

4.0 

400 

1200 

10.0 

1.0 

1.5 


TO-18 

4L 

2N3456 

50 

0.04 

0.15 

0.2 

1.0 

300 

900 

5.0 

1.0 

1.5 


TO-18 

4L 

2N3457 

50 

0.04 

0.15 

0.05 

C.25 

150 

600 

2.5 

1.0 

1.5 


TO-18 

4L 

2N3458 

50 

0.25 

0.5 

3.0 

15.0 

2500 

10K 

8.0 

5.0 

5.0 


TO-18 

3L 

2N3459 

50 

0.25 

0.5 

0.8 

4.0 

1500 

6000 

4.0 

5.0 

5.0 


TO-18 

3L 

2N3460 

50 

0.25 

0.5 

0.2 

1.0 

800 

4500 

2.0 

5.0 

5.0 


TO-18 

3L 

2N3967 

30 

0.1 

0.2 

2.5 

10.0 

1600 

2400 

5.0 

1.3* 



ro-18 

4L 

2N3967A 

30 

0.1 

0.2 

2.5 

10.0 

1600 

2400 

5.0 

1.3* 


4.0 

TO-18 

4L 

2N3968 

30 

0.1 

0.2 

1.0 

5.0 

1400 

2000 

3.0 

1.3* 



TO-18 

4L 

2N3968A 

30 

0.1 

0.2 

1.0 

5.0 

1400 

2000 

3.0 

1.3* 


4.0 

TO-18 

4L 

2N3969 

30 

0.1 

0.2 

0.4 

2.0 

950 

1450 

1.7 

1.3* 



TO-18 

4L 

2N3969A 

30 

0.1 

0.2 

0.4 

2.0 

950 

1450 

1.7 

1.3* 


4.0 

TO-18 

4L 

2N4139 

50 

1.0 

1.0 

8.0 

11.0 

3500 

7000 

8.0 

5.0 

5.0 


TO-18 

3L 

2N4302 

30 

1.0 

0.1(85°C) 

0.5 

5.0 

1000 


4.0 

3.0* 


2.0 

RO-97B 

3L 

2N4303 

30 

1.0 

0.1(85®C) 

4.0 

10.0 

2000 


6.0 

3.0* 


2.0 

RO-97B 

3L 

2N4304 

30 

1.0 

0.1(85^0 

5.0 

15.0 

1000 


10.0 

3.0* 


3.0 

RO-97B 

3L 






LOW 

NOISE N 

CHANNEL 






2N5391 

70 

0.1 

0.2 

0.5 

1.5 

1500 

4500 

2.0 

5.0* 


2.0 

TO-18 

3L 

2N5392 

70 

0.1 

0.2 

1.0 

3.0 

2000 

6000 

2.5 

5.0* 


2.0 

TO-18 

3L 

2N5393 

70 

0.1 

0.2 

2.5 

4.5 

3000 

6500 

3.0 

5.0* 


2.0 

TO-18 

3L 

2N5394 

70 

0.1 

0.2 

4.0 

6.0 

4000 

7000 

4.0 

5.0* 


2.0 

TO-18 

3L 

2N5395 

70 

0.1 

0.2 

5.5 

8.0 

4500 

7000 

4.0 

5.0* 


2.0 

TO-18 

3L 

2N5396 

70 

0.1 

0.2 

7.5 

10.0 

4500 

7500 

5.0 

5.0* 


2.0 

TO-18 

3L 
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GENERAL PURPOSE P CHANNEL 





'gss 











S^DGO 

*GSS 

150®C 

*DSS 


gm 

Vp 

^iss 




V 

nA 

mA 


mA 


/ttmhos 

V 


PACKAGE 

TYPE NO. 

min 

max 

max 

min 

max 


min 

max 

max 

max 

TYPE 

BASE 

2N2499 

20 

10.0 

10.0 

5.0 

15.0 


2000 

4000 

8.0 

32 

TO-18 

3L 

2N2841 

30 

1.0 

1.0 

.025 

.125 


60 


1.7 

6 

TO-18 

3L 

2N2842 

30 

3.0 

3.0 

.065 

.325 


180 


1.7 

10 

TO-18 

3L 

2N2843 

30 

10.0 

10.0 

.2 

1.0 


540 


1.7 

17 

TO-18 

3L 

2N3329 

20 

10.0 

10.0 

1.0 

3.0 


1000 

2000 

5.0 

20 

TO-18 

4L 

2N3330 

20 

10.0 

10.0 

2.0 

6.0 


1500 

3000 

6.0 

20 

TO-18 

4L 

2N3331 

20 

10.0 

10.0 

5.0 

15.0 


2000 

4000 

8.0 

20 

TO-18 

4L 

2N3376 

30 

3.0 

3.0 

0.6 

6.0 


800 

2300 

5.0 

5 

TO-18 

4L 

2N3380 

30 

3.0 

3.0 

3.0 

20.0 


1500 

3000 

9.5 

5 

TO-18 

4L 

2N3382 

30 

15.0 

15.0 

3.0 

30.0 


4500 

12500 

5.0 

16 

TO-18 

4L 

PI 027 

30 

3.0 

6.0 

0.6 

6.0 


750 

3500 

3.0 

20 

TO-18 

3L 

P1028 

30 

3.0 

6.0 

2.0 

20.0 


2500 

8000 

5.0 

30 

TO-18 

3L 

P1029 

30 

3.0 

6.0 

5.0 

50.0 


5000 


8.0 

50 

TO-18 

3L 





EPOXY ENCASED N CHANNEL 








1 * 

'DGO 






^DG* 






®^DGO 

•gss 


•dss 

gm 


Vp orC,,, 

9os 

Ron 




V 

nA 


mA 

/imhos 


V 

Pf 

yumhos 

n 

PACKAGE 

TYPE NO. 

min 

max 

min 

max 

min 

max 

max 

max 

max 

TYPE 

BASE 

2N4302 

30 

1 

0.5 

5 

1000 


4 

3 

50 


RO-97B 

3L 

2N4303 

30 

1 

4.0 

10 

2000 


6 

3 

50 


RO-97B 

3L 

2N4304 

30 

1 

5.0 

15 

1000 


10 

3 

50 


RO-97B 

3L 

U1837E 

30 

0.25 

4.0 

25 

4500 


8 

2 



RO-97B 

3L 

U1897E 

40 

0 .2* 

30.0 




10 

5* 


30 

RO-97B 

3L 

U1898E 

40 

0 .2* 

15 




7 

5* 


50 

RO-97B 

3L 

U1899E 

40 

0 .2* 

8 




5 

5* 


80 

RO-97B 

3L 





EPOXY ENCASED P CHANNEL 






P1086E 

30 

2 

10 




10 

8 


75 

RO-97B 

3L 

P1087E 

30 

2 

5 




5 

8 


150 

RO-97B 

3L 





HIGH FREQUENCY N CHANNEL 









*GSS 











BVogo 

*ess 

@ 150° 

•dss 

yfs 


Vp 

C.SS 


Power Gain 




V 

nA 

mA 

mA 

/xmhos 

V 

pf 

@ f = 200 MHz 

PACKAGE 

TYPE NO. 

min 

max 

max 

min max 

min 

max 

max 

max 


db min 

TYPE 

BASE 

2N3823 

30 

0.50 

0.50 

o 

CM 

3500 

6500 

8 

2 



TO-18 

4L 

2N4223 

30 

0.25 

0.25 

3 18 

3000 

7000 

8 

2 


10 

TO-18 

4L 

2N4224 

30 

0.50 

0.50 

2 20 

2000 

7500 

8 

2 



TO-18 

4L 

2N5078 

30 

0.25 

0.25 

4 25 

4500 10000 

8 

2 


15 

TO-18 

4L 

2N4416 

30 

0.10 

0.20 

5 15 

4500 

7500 

6 

0.8 

18 (100MHz) 

TO-18 

4L 

U1837E 

30 

0.25 

0.02 

4 25 

4500 10000 

8 

2 


15 

RO-97B 

3L 




(85°C) 
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LOW CAPACITANCE N CHANNEL 



®^DGO 

*GSS 

at150®C 

1 

DSS 


9m * 

Vp 

^DG 

CsG 

10 Hz 




V 

nA 

ixk 

mA 

/limhos 

V 

Pf 

Pf 

db 

PACKAGE 

TYPE NO. 

min 

max 

max 

min 

max 

min 

max 

max 

max 

max 

max 

TYPE 

BASE 

2N3452 

50 

0.1 

0.4 

0.8 

4.0 

200 

1200 

10.0 

1.2 

1.8 


TO-18 

4L 

2N3453 

50 

0.1 

0.4 

0.2 

1.0 

150 

900 

5.0 

1.2 

1.8 


TO-18 

4L 

2N3454 

50 

0.1 

0.4 

0.05 

0.25 

100 

600 

2.5 

1.2 

1.8 


TO-18 

4L 

2N3455 

50 

0.04 

0.15 

0.8 

4.0 

400 

1200 

10.0 

1.0 

1.5 


TO-18 

4L 

2N3456 

50 

0.04 

0.15 

0.2 

1.0 

300 

900 

5.0 

1.0 

1.5 


TO-18 

4L 

2N3457 

50 

0.04 

0.15 

0.05 

0.25 

150 

600 

2.5 

1.0 

1.5 


TO-18 

4L 

2N3967 

30 

0.1 

0.2 

2.5 

10.0 

1600 

2400 

5.0 

1.3* 



TO-18 

4L 

2N3967A 

30 

0.1 

0.2 

2.5 

10.0 

1600 

2400 

5.0 

1.3* 


4 

TO-18 

4L 

2N3968 

30 

0.1 

0.2 

1.0 

5.0 

1400 

2000 

3.0 

1.3* 



TO-18 

4L 

2N3968A 

30 

0.1 

0.2 

1.0 

5.0 

1400 

2000 

3.0 

1.3* 


4 

TO-18 

4L 

2N3969 

30 

0.1 

0.2 

0.4 

2.0 

950 

1450 

1.7 

1.3* 



TO-18 

4L 

2N3969A 

30 

0.1 

0.2 

0.4 

2.0 

950 

1450 

1.7 

1.3* 


4 

TO-18 

4L 

U1277 

50 

0.1 

0.2 

1.5 

8.0 

450 

@ 1.5 mA 

8.0 

1.2 

1.8 


TO-18 

4L 

U1278 

50 

0.1 

0.2 

0.5 

3.0 

350 

@ 0.5 mA 

4.5 

1.2 

1.8 


TO-18 

4L 

U1279 

50 

0.1 

0.2 

0.2 

1.5 

250 

@ 0.2 mA 

2.5 

1.2 

1.8 


ro-18 

4L 

U1280 

50 

0.1 

0.2 

0.1 

10.0 

250 


10.0 

1.2 

1.8 


TO-18 

4L 

U1285 

30 

5.0 


0.1 


200 

1200 

8.0 

2.0 

3.0 


TO-18 

4L 

U1325 

30 

0.1 

0.2 

0.1 

0.5 

500 


1.2 

1.3 

1.5 


TO-18 

4L 






HIGH 

GAIN 

N CHANNEL 







2N3436 

50 

0.5 

1.0 

3.0 

15.0 

2500 

10000 

10.0 

5.0 

5.0 


TO-18 

3L 

2N3437 

50 

0.5 

1.0 

0.8 

4.0 

1500 

6000 

5.0 

5.0 

5.0 


TO-18 

3L 

2N3438 

50 

0.5 

1.0 

0.2 

1.0 

800 

4500 

2.5 

5.0 

5.0 


TO-18 

3L 

2N3458 

50 

0.25 

0.5 

3.0 

15.0 

2500 

10000 

8.0 

5.0 

5.0 


TO-18 

3L 

2N3459 

50 

0.25 

0.5 

0.8 

4.0 

1500 

6000 

4.0 

5.0 

5.0 


TO-18 

3L 

2N3460 

50 

0.25 

0.5 

0.2 

1.0 

800 

4500 

2.0 

5.0 

5.0 


TO-18 

3L 

2N4139 

50 

1.0 

1.0 

8.0 

11.0 

3500 

7000 

8.0 

5.0 

5.0 


TO-18 

3L 

U1281 

50 

0.5 

1.0 

8.0 


3000 


8.0 

5.0 

5.0 


TO-18 

3L 

U1282 

50 

0.5 

1.0 

4.0 

20.0 

2500 


4.5 

5.0 

5.0 


TO-18 

3L 

U1283 

50 

0.5 

1.0 

1.0 

10.0 

1500 


2.5 

5.0 

5.0 


TO-18 

3L 

U1284 

50 

0.5 

1.0 

0.2 

40.0 

1000 


10.0 

5.0 

5.0 


TO-18 

3L 

U1286 

30 

10.0 


0.2 


1000 

1000 

8.0 

8.0 

8.0 


TO-18 

3L 


LOW Ron P CHANNEL 

•sss 



BVdgo 

B^sgo 

Ron 

*DSS 

*DGO 

*D(off) 

Vp 

c. 

td 

tr 

^off 



V 

V 

n 

mA 

nA 

nA 

V 

Pf 

nSec 

nSec 

nSec 

PACKAGE 

TYPE NO. 

min 

min 

max 

min max 

max 

max 

max 

max 

max 

max 

max 

TYPE BASE 

2N5018 

30 

30 

75 

10.0 

2.0 

10.0 

10 

45 

15 

20 

50 

TO-18 3L 

2N5019 

30 

30 

150 

5.0 

2.0 

10.0 

5 

45 

15 

75 

100 

TO-18 3L 

P1086E 

30 

30 

75 

10.0 

2.0 

10.0 

10 

45 

15 

20 

50 

RO-97B 3L 

P1087E 

30 

30 

150 

5.0 

2.0 

10.0 

5 

45 

15 

75 

100 

RO-97B 3L 
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LOW Ron N CHANNEL 


^Gss *or 



BVdgo 

BVsgo 

Bon 


*DSS 

*DGO 

*D(off) 

Vp 

Cis 

td 

tr 

^off 




V 

V 



mA 

nA 

nA 

V 

pf 

nSec 

nSec 

nSec 

PACKAGE 

TYPE NO. 

min 

min 

max 

min 

max 

max 

max 

max 

max 

max 

max 

max 

TYPE 

BASE 

2N3966 

30 

30 

220 

2.0 


0.1 

1.0 

6 

6 

20 

100 

100 

TO-18 

4L 

2N3970 

40 

40 

30 

60.0 

150 

0.25 

0.25 

10 

16 

10 

15 

60 

TO-18 

3L 

2N3971 

40 

40 

60 

25.0 

75 

0.25 

0.25 

5 

16 

15 

15 

60 

TO-18 

3L 

2N3972 

40 

40 

100 

5.0 

30 

0.25 

0.25 

3 

16 

40 

40 

100 

TO-18 

3L 

2N4091 

40 

40 

30 

30.0 


0.2 

0.2 

10 

16 

15 

10 

40 

TO-18 

3L 

2N4092 

40 

40 

60 

15.0 


0.2 

0.2 

7 

16 

15 

20 

60 

TO-18 

3L 

2N4093 

40 

40 

80 

8.0 


0.2 

0.2 

5 

16 

20 

40 

80 

TO-18 

3L 

2N4391 

40 

40 

30 

50.0 

150 

0.1 

o.r 

10 

14 


5 

20 

TO-18 

3L 

2N4392 

40 

40 

60 

25.0 

75 

0.1 

0 .1* 

5 

14 


5 

35 

TO-18 

3L 

2N4393 

40 

40 

100 

6.0 

30 

0.1 

0 .1* 

3 

14 


5 

50 

TO-18 

3L 

2N4856 

40 

40 

25 

50.0 


0.26 

0.25* 

10 

18 

6 

3 

25 

TO-18 

3L 

2N4857 

40 

40 

40 

20.0 

100 

0.25 

0.25* 

6 

18 

6 

4 

50 

TO-18 

3L 

2N4858 

40 

40 

60 

8.0 

80 

0.25 

0.25* 

4 

18 

10 

10 

100 

TO-18 

3L 

2N4859 

30 

30 

25 

60.0 


0.25 

0.25* 

10 

18 

6 

3 

25 

TO-18 

3L 

2N4860 

30 

30 

40 

20.0 

100 

0.25 

0.25* 

6 

18 

6 

4 

50 

TO-18 

3L 

2N4861 

30 

30 

60 

8.0 

80 

0.25 

0.25* 

4 

18 

10 

10 

100 

TO-18 

3L 

2N4977 

30 

30 

15 

50.0 


0.5 

0.6 

10 

35 

5 

5 

20 

TO-18 

3L 

2N4978 

30 

30 

20 

15.0 


0.6 

0.5 

8 

35 

5 

10 

40 

TO-18 

3L 

2N4979 

30 

30 

40 

7.5 


0.6 

0.6 

6 

35 

10 

30 

60 

TO-18 

3L 

U1897E 

40 

40 

30 

30.0 


0.2 

0.2 

10 

16 

15 

10 

40 

RO-97B 

3L 

U1898E 

40 

40 

50 

15.0 


0.2 

0.2 

7 

16 

15 

20 

60 

RO-R7B 

3L 

U1899E 

40 

40 

80 

8.0 


0.2 

0.2 

5 

16 

20 

40 

80 

RO-97B 

3L 


HIGH VOLTAGE N CHANNEL 



BVt)so 

V 

less 

nA 

'GSS 

@150®C 

iuA 


•dss 

mA 

9m 

/.mhos 

Vp 

V 

^DS 

Pf 

CSG 

Pf 

PACKAGE 

TYPE NO. 

min 

max 

max 

min 

max 

min 

max 

max 

max 

max 

TYPE 

BASE 

2N4881 

300 

2 

4 

0.4 

2.0 

350 

1000 

15 

1.5 

1.5 

TO-5 

3L 

2N4882 

300 

2 

4 

1.6 

7.5 

600 

1500 

15 

1.5 

1.5 

TO-5 

3L 

2N4883 

200 

1 

2 

0.4 

2.0 

350 

1000 

10 

1.5 

1.5 

TO-5 

3L 

2N4884 

200 

1 

2 

1.6 

7.5 

600 

1600 

10 

1.5 

1.5 

TO-5 

3L 

2N4885 

125 

1 

2 

0.4 

2.0 

350 

1000 

10 

1.5 

1.5 

TO-6 

3L 

2N4886 

125 

1 

2 

1.5 

7.6 

600 

1500 

10 

1,5 

1.5 

TO-5 

3L 

2N5277 

160 

6 

6 

2.6 

12.5 

2000 

6000 

7.0 

6.0 

5.0 

TO-5 

3L 

2N5278 

160 

6 

5 

10.0 

26.0 

3000 

6000 

10 

5.0 

6.0 

TO-5 

3L 

U1716 

200 

5 


10.0 

50.0 

RQ^=s400nmax 

15 

4.0 

4.0 

TO-6 

3L 





ULTRA LOW LEAKAGE 

N CHANNEL 






U1714 

25 

.005 


0.5 

5.0 

400 


5 

1.2 

1.2 

TO-18 

3L 
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SMALL SIGNAL P CHANNEL 



®Vdso 

*GSS 

at160®C 

*DSS 


Om 

NF 

Vp 

^tss 



V 

na 

mA 

mA 


/imhos 

db 

V 

pf 

PACKAGE 

TYPE NO. 

max 

max 

max 

min 

max 

min 

max 

max 

max 

TYPE BASE 

2N2606 

-30 

1.0 

1.0 

-0.1 

- 0.5 

110 

3.0 

4.0 

6.0 

TO-18 3L 

2N2607 

-30 

3.0 

3.0 

-0.3 

- 1.5 

330 

3.0 

4.0 

17 

TO-18 3L 

2N2608 

-30 

10 

10 

-0.9 

- 4.5 

1000 

3.0 

4.0 

17 

TO-18 3L 

2N2609 

-30 

30 

30 

-2.0 

-10 

2500 

3.0 

4.0 

30 

TO-18 3L 


See page 12 for a complete list of our military approved devices. 

FIELD EFFECT TRANSISTORS DUAL ASSEMBLIES 

^^€ 5 ( 1 - 2 ) 



®Vdgo 

V 

Vp 

V 

9m 

/imhos 


9m( 

gm2 

*DSS 

mA 


^GS(l-2) 

mV 

AT 

itiV/‘>C 

'o 

nA 

100®C 

nA 

Ci„ 

p< 


PACKAGE 

TYPE NO. 

min 

max 

min 

min 

max 

min 

max 

max 

max 

max 

max 

max 

REMARKS 

TYPE 

BASE 

2N3921 

50 

3 

1500 

0.95 

1 

1 

10 

5 

10 

0.25 

25 

18 

Matched Pair 

TO-18 

6L 

2N3922 

50 

3 

1500 

0.95 

1 

1 

10 

5 

25 

0.25 

25 

18 

Matched Pair 

TO-18 

6L 

2N3934 

50 

3 

300 

0.95 

1 

0.25 

1.3 

5 

10 

0.1 

10 

7 

Matched Pair 

TO-18 

6L 

2N3935 

50 

3 

300 

0.95 

1 

0.25 

1.3 

5 

25 

0.1 

10 

7 

Matched Pair 

TO-18 

6L 

2N4082 

50 

3 

300 

0.95 

1 

0.25 

1.3 

15 

10 

0.1 

10 

7 

Matched Pair 

TO-18 

6L 

2N4083 

50 

3 

300 

0.95 

1 

0.25 

1.3 

15 

25 

0.1 

10 

7 

Matched Pair 

TO-18 

6L 

2N4084 

50 

3 

1500 

0.95 

1 

1 

10 

15 

10 

0.25 

25 

18 

Matched Pair 

TO-18 

6L 

2N4085 

50 

3 

1500 

0.95 

1 

1 

10 

15 

25 

0.25 

25 

18 

Matched Pair 

TO-18 

6L 

SU2078 

50 

4 

300 

0.9 

1 

0.25 

2 

15 

35 

0.25 

25 

7 

Matched Pair 

TO-18 

6L 

SU2079 

50 

4 

300 

0.9 

1 

0.25 

2 

15 

60 

0.25 

25 

7 

Matched Pair 

TO-18 

6L 

SU2080 

50 

4 

1500 

0.9 

1 

1 

10 

15 

35 

0.5 

50 

18 

Matched Pair 

TO-18 

6L 

SU2081 

50 

4 

1500 

0.9 

1 

1 

10 

15 

60 

0.5 

50 

18 

Matched Pair 

TO-18 

6L 

SU2098 

30 

4 

1000 

0.95 

1 

1 

8 

5 

10 

0.1 

10 

7 

Matched Pair 

TO-18 

6L 

SU2099 

30 

4 

1000 

0.95 

1 

1 

8 

5 

25 

0.1 

10 

7 

Matched Pair 

TO-18 

6L 

SU2098A 

50 

4 

1500 

0.95 

1 

1 

8 

5 

10 

0.05 

5 

6 

Matched Pair 

TO-18 

6L 

SU2098B 

50 

4 

1500 

0.95 

1 

1 

8 

5 

5 

0.05 

5 

6 

Matched Pair 

TO-18 

6L 

SU2099A 

50 

4 

1500 

0.95 

1 

1 

8 

5 

25 

0.05 

5 

6 

Matched Pair 

TO-18 

6L 

2N5045 

50 

4.5 

1.5 

0.95 

1 

0.5 

8 

5 

67 

0.25 


8 

Matched Pair 

TO-18 

6L 

2N5046 

50 

4.5 

1.5 

0.90 

1 

0.5 

8 

10 

133 

0.25 


8 

Matched Pair 

TO-18 

6L 

2N6047 

50 

4.5 

1.5 

0.80 

1 

0.5 

8 

15 

200 

0.25 


8 

Matched Pair 

TO-18 

6L 





MONOLITHIC P CHANNEL DUAL ASSEMBLIES 





2N6505 

30 

4 

1000 

0.95 

1 

0.8 

7 

5 

10 

0.2 

25 

16 

Matched Pair 

TO-18 

6L 

2N5506 

30 

4 

1000 

0.95 

1 

0.8 

7 

15 

10 

0.2 

25 

16 

Matched Pair 

TO-18 

6L 

2N5507 

30 

4 

1000 

0.95 

1 

0.8 

7 

5 

15 

0.2 

25 

16 

Matched Pair 

TO-18 

6L 

2N5508 

30 

4 

1000 

0.95 

1 

0.8 

7 

15 

25 

0.2 

25 

16 

Matched Pair 

TO-18 

6L 

2N5509 

30 

5 

1000 

0.90 

1 

0.25 

5 

25 

50 

0.2 

25 

16 

Matched Pair 

TO-18 

6L 

2N5510 

30 

4 

500 

0.95 

1 

0.25 

5 

5 

10 

0.2 

25 

16 

Matched Pair 

TO-18 

6L 

2N6511 

30 

4 

500 

0.95 

1 

0.25 

5 

15 

10 

0.2 

25 

16 

Matched Pair 

TO-18 

6L 

2N6512 

30 

4 

500 

0.95 

1 

0.25 

5 

5 

25 

0.2 

25 

16 

Matched Pair 

TO-18 

6L 

2N5513 

30 

4 

500 

0.95 

1 

0.25 

5 

15 

25 

0.2 

25 

16 

Matched Pair 

TO-18 

6L 

2N5514 

30 

5 

500 

0.90 

1 

0.25 

5 

25 

50 

0.2 

25 

16 

Matched Pair 

TO-18 

6L 
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Operational AoiPlifler 


MILITARY GRADE OPERATIONAL AMPLIFIERS 

Operating Temperature Range —55°C to +125°C 








Vos 

V, 

DS 



Ibias 


loFF 

loFF 


Power 

Avol 

V, 

DS 

—Ta to + Ta 

Drift 

(bias 

(Note 2) 

loFF 

(Note 2) 

Drift 

TYPE 

Supply 

kV/V 

mV 

mV 

/xV/°C 

nA 


nA 

nA 

nA 

nA/ 

°C 

NO. 

—Vcc 

min 

typ typ 

max 

typ 

max 

typ 

max 

typ max 

typ 

max 

typ max 

typ 

max 

typ 

max 

709A 

±15 

25 

45 

0.5 

1.0 

1.0 

2.0 

3.0 

10 

100 

200 

250 

750 

10 50 

50 

250 

1.0 

3.3 

709B 

±15 

25 

45 

1.0 

5.0 

2.0 

6.0 

3.0 


200 

500 

500 1500 

50 200 

100 

500 

1.0 


741B 

±15 

50 

200 

1.0 

5.0 

2.0 

6.0 

3.0 


200 

500 

500 

1.5 

30 200 

75 

500 

1.0 


747B 

±15 

50 

200 

1.0 

5.0 

2.0 

6.0 

3.0 


200 

500 

500 

1.5 

30 200 

75 

500 

1.0 


748B 

±15 

50 

200 

1.0 

5.0 

2.0 

6.0 

3.0 


200 

500 

500 

1.5 

30 200 

75 

500 

1.0 


805B 

±15 

30 

60 

1.0 

5.0 

2.0 

7.0 

5.0 

20 

250 

500 

750 1500 

10 50 

25 

250 

0.1 

1.0 

807B 

±15 

30 

60 

0.1 

2.5 

1.0 

3.0 

3.0 

10 

250 

500 

750 1500 

10 50 

25 

250 

0.1 

0.5 

808A 

±15 

25 

40 

1.0 

5.0 

2.0 


5.0 

10 

25 

50 

75 

250 

3 15 

10 


0.03 

0.15 

808B 

±15 

25 

40 

1.0 

10 

2.0 


10.0 

30 

50 

50 

100 

250 

5 30 

10 


0.1 

0.3 

809B 

±15 

10 

40 

5.0 

10 

7.0 


10.0 

50 

300 

500 

600 1500 

50 100 

50 

250 

1.0 

3.0 

819B 

±6 

5 

10 

5.0 

10 

7.0 


70.0 

100 

300 

500 

1000 


50 100 

50 


1.0 

3.0 

810B(Dual) ±15 

10 

40 

1.0 

5.0 

3.0 


5.0 


200 

500 

500 

1.5 

30 200 



1.0 


811B 

±15 

10 

40 

1.0 

5.0 

3.0 


5.0 


200 

500 

600 

1.5 

30 200 



1.0 


841B* 

±15 

50 

200 

1.0 

5.0 

2.0 

6.0 

3.0 


200 

500 

500 

1.5 

30 200 

75 

500 

1.0 


2404B** 

±15 

31 

100 

3.0 

10 

5.0 


5.0 

25 

.04 

0.1 

30 

100 

.015 0.05 

15 

50 

.27 

0.09 

2405B** 

±30 

31 

100 

3.0 

10 

5.0 


5.0 

25 

.04 

0.1 

30 

100 

.015 0.05 

15 

50 

.27 

0.09 

2709B** 

±15 

17 

45 

3.0 

10 

6.0 


15 

33 

.04 

0.1 

30 

100 

.015 0.05 

15 

50 

.27 


2809B** 

±15 

10 

30 

5.0 

10 

9.0 


25 

50 

.04 

0.1 

30 

100 

.015 0.05 

15 

50 

.27 


2741B** 

±15 

31 

50 

3.0 

5.0 

2.0 

5.0 

11 

27 

.04 

0.1 

30 

100 

.015 0.05 

15 

50 

.27 



INDUSTRIAL GRADE OPERATIONAL AMPLIFIERS 

Operating Temperature Range 0°C to 100°C 


709C 

±15 

15 

45 

2.0 

7.5 

2.0 

10 



300 

1500 

500 2000 

100 

500 

200 

750 

1.0 


741C 

±15 

20 

100 

2.0 

6.0 


7.5 

3.0 


200 

500 

300 

800 

30 

200 

100 

500 

1.0 


747C 

±15 

20 

100 

2.0 

6.0 


7.5 

3.0 


200 

500 

300 

800 

30 

200 

100 

500 

1.0 


748C 

±15 

20 

100 

2.0 

6.0 


7.5 

3.0 


200 

500 

300 

800 

30 

200 

100 

500 

1.0 


805C 

±15 

10 

60 

3.0 

10 

5.0 


5 

30 

250 

1000 

750 


30 

100 

50 


0.1 

2.0 

808C 

±15 

15 

40 

2.0 

10 

5.0 


4 

14 

25 

75 

50 

150 

5 

40 

10 

100 

0.1 

0.3 

809C 

±15 

10 

40 

5.0 

10 

8.0 


10 

50 

500 

1000 

1000 


50 


100 


1.0 


841C* 

±15 

20 

100 

2.0 

6.0 


7.5 

3.0 


200 

500 

300 

800 

30 

200 

100 

500 

1.0 


810C(Dual) ±15 

20 

100 

2.0 

6.0 

3.0 


5.0 


500 

1000 

1000 


50 

350 

100 


1.0 


811C 

±15 

10 

40 

1.0 

10 

3.0 


5.0 


500 

1000 

1000 


50 

350 

100 


1.0 


2741C** 

±15 

20 

31 

5.0 

10 

2.0 

5.0 

20 

50 

0.05 

0.2 

25 


50 

25 

100 

15 

25 

0.15 


Note 1: 5 sec. maximum duration. 

Note 2: At operating temperature extreme. 
*High siew rate 741. 

**Hybrid Circuit. 

***Uncompensated 741. 
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Selection Snide 


Z|N VoUT P DISS 


z 

IN 

(Note 2) 

CMR 

CMRR 

PSRR 

ZouT 

(Load) 

No Load 

Short 


KQ 


Volts 

DB 

OB 



Vpp 

mW 

Circuit 


typ 

min 

typ 

min 

typ 

min 

typ 

min 

typ 

min 

typ 

max 

typ min 

typ 

max 

Protected 

PKG 

400 

350 

100 

40 

±10 

± 8 

90 

80 

92 

80 

150 


26 (2 K) 20 

80 

108 

Note 1 

E.H.N 

400 

150 

100 

40 

±10 

± 8 

90 

70 

92 

70 

150 


26 (2 K) 20 

80 

165 

Note 1 

E.H.N 

1000 

300 

150 


±13 

±12 

90 

70 

90 

70 

150 


26 (2 K) 20 

50 

85 

Yes 

E,H,N 

1000 

300 

150 


±13 

±12 

90 

70 

90 

70 

150 


26 (2 K) 20 

60 

100 

Yes 

E,H,N 

1000 

300 

150 


±13 

±12 

90 

70 

90 

70 

150 


26 (2 K) 20 

60 

100 

Yes 

E.H.N 

1000 

500 

500 

200 

± 9 

± 8 

90 

70 

80 

70 

150 

300 

24 (1 K) 20 

180 

225 

Yes 

E,H 

1000 

500 

750 

300 

± 9 

± 8 

90 

80 

80 

70 

150 

300 

24 (1 K) 20 

180 

225 

Yes 

E,H 

2000 

1000 

1000 


± 9 

± 8 

90 

70 

80 

70 

150 

300 

24 (1 K) 20 

180 

225 

Yes 

E,H 

2000 

1000 

750 


± 9 

± 8 

90 

70 

80 

70 

150 

300 

24 (1 K) 20 

180 

225 

Yes 

E,H 

200 

100 

50 


±13 

±10 

90 

70 

90 

70 

2500 


24 (5 K) 20 

100 

150 

Yes 

E,H, N 

200 

50 

20 


± 5 

± 4 

90 

70 

90 

60 

1500 


10 (5 K) 8 

15 

25 

Yes 

E,H,N 

250 

100 

100 


±13 

±12 

90 

70 

90 

70 

1500 


24 (5 K) 20 

160 


Yes 

H, N 

250 

100 

100 


±13 

±12 

90 

70 

90 

70 

1500 


24 (5 K) 20 

80 


Yes 

E,H,N 

1000 

300 

150 


±13 

±12 

90 

70 

90 

70 

150 


26 (2 K) 20 

60 

100 

Yes 

N 

10* 

10’ 

10* 


±10 

± 8 

90 

74 

90 

74 

600 


22 (10K) 20 

40 

55 

Yes 

G 

10* 

10’ 

10* 


±25 

±16 

90 

74 

90 

74 

600 


50 (10K) 40 

80 

110 

Yes 

G 

10* 

10’ 

10* 


±10 

± 8 

80 

60 

80 

60 

150 


26 (2 K) 20 

90 

180 

Note 1 

G 

10* 

10’ 

10* 


±13 

±10 

80 

60 

80 

60 

2000 


24 (5 K) 20 

100 

180 

Yes 

G 

10* 

10’ 

10* 


±13 

±10 

70 

60 

80 

60 

150 


26 (2 K) 20 

50 

90 

Yes 

F.K 


250 

50 

100 35 

±10 

± 8 

90 

65 

92 

74 

150 


26 (2 K) 20 

80 

200 

Note 1 

E,H,N 

1000 

300 

150 

±13 

±12 

90 

70 

90 

70 

150 


26 (2 K) 20 

50 


Yes 

E,H, J 

1000 

300 

150 

±13 

±12 

90 

70 

90 

70 

150 


26 (2 K) 20 

60 

100 

Yes 

E.H.J.N 

1000 

300 

150 

±13 

±12 

90 

70 

90 

70 

150 


26 (2 K) 20 

60 

100 

Yes 

E,H, J, N 

1000 

100 

500 

± 9 

± 8 

90 

70 

80 


150 

300 

24 (1 K) 20 

180 

225 

Yes 

E,H 

750 

2000 

750 

± 9 

± 8 

90 

70 

80 

70 

150 

300 

24 (1 K) 20 

180 

225 

Yes 

E,H 

200 

50 

100 

±13 

±10 

90 

70 

90 

70 

2000 


24 (5 K) 20 

80 


Yes 

E,J 

1000 

300 

150 

±13 

±12 

90 

70 

90 

70 

150 


26 (2 K) 20 

60 

100 

Yes 

J, N 

200 

50 

100 

±13 

±12 

90 

70 

90 

70 

1500 


24 (5 K) 20 

160 


Yes 

H, J 

200 

50 

100 

±13 

±12 

90 

70 

90 

70 

1500 


24 (5 K) 20 

80 


Yes 

E,H,J 

10’ 

10* 

10* 

±13 

±10 

70 

60 

80 

60 

150 


26 (2 K) 20 

60 

100 

Yes 

F,K 


i 
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DIFFERENTIAL AMPLIFIERS 


OTHER LINEAR CIRCUITS 




input 




BW 

Dissi¬ 



Voltage 

Offset 

CMRR 

Zi„ 

Drift 

-3 db 

pation 

Power 

Part No. Description 

Gain 

mV 

db 

k$l 


kHz 

mW 

Supply 

739 Dual Preamplifier 

20,000 

1 

80 

150 

10 

20 

180 

±15V 

749 Dual Preamplifier 

20,000 

1 

80 

150 

10 

20 

180 

±15V 

831 Two Stage Differential Amplifier 

2000 

2.5 

-100 

40 

2.0 

400 

100 

±12V 


813 High Speed Version of 749 

Available in A, B and C Grades, E and H packages. 

HIGH FREQUENCY AMPLIFIERS 




Voltage 

Band- 

Power 

Dissi¬ 

Power 


Circuit 

Gain 

Width 

Gain db 

pation 

Supply 

Part No. 

Description 

db 

MHz 

at 200 MHz 

mW 

Voltage 

901 

Video Amplifier 

24 

60 


144 

+12 

903 

VHF Amplifier 

15 

110 


96 

+12 - 6 

911 

IF Amplifier 

20 

250 

25 

170 

+24 


The 901 and 903 are available in B and C Grade and E Package. 
The 911 is available in B and C Grade, E and J Package. 


DEFINITION OF TERMS 


Vos 


Input Offset Voltage—^That voltage which 
must be applied between the input terminals 
to obtain zero output voltage. Thb input offset 

PSRR 



voltage may also be defined for the case 
where two equal resistances are inserted in 
series with the input leads. 

Avoi 

*os 


Input Offset Current—^The difference In the 
currents into the two input terminals with 
the output at zero volts. 

Vout 

Zin 


Input Resistance — The resistance looking 
into either input terminal with the other 
grounded. 

^out 

*BIAS 

ss 

Input Bias Current—^The average of the two 
input currents. 


CMR 


Common Mode Range—^The range of volt¬ 
age which, if exceeded on either input ter¬ 
minal, could cause the amplifier to cease 
functioning properly. 

D|ss 

CMRR 


Common Mode Rejection Ratio—The ratio 
of the input voltage range to the maximum 
change in input offset voltage over this 

range. 



Power Supply Rejection Ratio—The ratio of 
the change in input offset voltage to the 
change in supply voltage producing it. 
Large-Signal Voltage Gain—The ratio of the 
maximum output voltage swing with load to 
the change in input voltage required to drive 
the output from zero to this voltage. 

Output Voltage Swing — The peak output 
swing, referred to zero, that can be obtained 
without clipping. 

Output Resistance—^The resistance seen 
looking into the output terminal with the out¬ 
put at null. This parameter is defined only 
under small signal conditions at frequencies 
above a few hundred cycles to eliminate 
the influence of drift and thermal feedback. 
Power Consumption — The DC power re¬ 
quired to operate the amplifier with the out¬ 
put at zero and with no load current. 
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HIGH NOISE IMMUNITY LOGIC (HNIL) 


SERIES 300 

Noise 




Immunity 


Vd 

< 

o 

o 

^Diss 

PART NO. 

CIRCUIT DESCRIPTION 

Volts 

FanOut 

nsec 

Volts 

mW 

301 

Dual 5 Input Buffer with 







Expanders—Active Pull-Up 

5.0 

36 

80 

12 

300 

302 

Quad 2 Input Buffer with 







Open Collector “OR” able Output 

5.0 

36 

80 

12 

300 

303 

Quad 2 Input “OR” able 







Buffer-Resistor Pull-Up 

5.0 

36 

80 

12 

300 

311 

Master Slave Flip-Flop 

5.0 

5 

120 

12 

180 

312 

Dual J-K Flip-Flop 

5.0 

5 

120 

12 

280 

321 

Quad 2 Input Gate with Expanders 

5.0 

5 

80 

12 

96 

322 

Dual 6 Input Gate with Expanders 

5.0 

5 

80 

12 

48 

323 

Quad 2 Input “OR” able 







Gate with Expanders 

5.0 

5 

100 

12 

80 

324 

Quad 2 Input Gate with 

5.0 

5 

80 

12 

96 


Expanders—Resistor Pull-Up 






325 

Dual 2 - Dual 3 Input Gate— 

5.0 

5 

80 

12 

96 


Resistor Pull-Up 






326 

Dual 2 - Dual 3 Input Gate— 

5.0 

5 

80 

12 

96 


Resistor Pull-Up 






331 

Dual 5 Input Expander 







with Node Resistors 

5.0 


40 

12 


341 

Dual ExclusIve-OR with Expanders 

5.0 

5 

75 

12 

72 

342 

Dual One-Shot with 







Expandable Trigger 

5.0 

5 

100 

12 

100 

370 

Quad “D” Flip-Flop 

5.0 

5 

100 

12 

190 

371 

Decade Counter 

5.0 

5 

150 

12 

280 

372 

4 Bit Binary 

5.0 

5 

150 

12 

280 

380 

BCD to Decade Counter 

5.0 

5 

200 

12 

200 

Available in 

B and C grade in 16 lead dual-in ceramic package and in C grade dual-in line plastic package. 

Available in 

15 Volt logic. 

Available in 

B and C Grade in G, H and N Packages. 








INTERFACE CIRCUITS 





Noise 

Input 

Output 

Output 




Immunity 

Range 

Drive 

Sink 

Vd 

*^Diss 

PART NO. 

CIRCUIT DESCRIPTION Volts 

Volts 

mA 

mA 

nsec 

mW 

361 

Dual Input Interface Circuit 5^'^ 

15 

5 

10 

50 

60 


with inverting and non¬ 







inverting inputs 






362 

Dual Output Interface 5^” 

15 

3 

10 

40 

75 


Circuit—Current sink 
and current drive inputs 
and inverting non¬ 
inverting options 

The 361 buffer and 362 receiver are compatible with all low level logic forms. They perform the 
level shifting function necessary for operation with 300 series logic or high level I/O equipment. 
' Noise immunity with a 362 driving a 361. 

Available in B and C Grade in G and H Package. 

Available in C Grade in J Package. 
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m 500 SERIES 

Operating Temperature -55*Cto +125®C 
Operating Voltage 4.0 to 5.5 Volts 


Low Power Medium Power High Power 




*pd 

FAN 

PD 


Vd 

FAN 

PD 


^pd 

FAN 

PD 

PRODUCT DESCRIPTION 

P/N 

nsec 

OUT mW/gate 

P/N 

nsec 

OUT mW/gate 

P/N 

nsec 

OUT mW/gate 

Dual 4 Input Gate^ 

500 

180 

6 

0.5 

530 

75 

6 

1.5 

570 

25 

7 

4.1 

Quad 2 Input Gate^ 

501 

180 

6 

0.5 

531 

75 

6 

1.5 

571 

25 

7 

4.1 

Triple 3 Input Gate^ 

503 

180 

6 

0.5 

533 

75 

6 

1.5 

573 

25 

7 

4.1 

Dual 4 input Gate" 

504 

140 

6 

0.7 

534 

60 

6 

2.0 

574 

25 

7 

5.0 

Quad 2 input Gate" 

505 

140 

6 

0.7 

535 

60 

6 

2.0 

575 

25 

7 

5.0 

Triple 3 Input Gate* 

507 

140 

6 

0.7 

537 

60 

6 

2.0 

577 

25 

7 

5.0 

Dual4NAND/NOR Gatet 

508 

200 

6 

1.4 

538 

100 

6 

3.8 

578 

35 

7 

8.9 

JK Flip Flop 

509 

550 

8 

4.0 

539 

140 

8 

12.0 

579 

65 

13 

24.0 

Dual 4 Input Buffer*^ 





540 

70 

17 

6.0 





Dual 4 Input Buffer*" 





541 

70 

17 

4.5 





Dual 4 Input Gate*^ 





543 

85 

6 

1.5 

583 

30 

7 

4.1 

Dual 4 Input Power Gate*" 





544 

75 

6 

2.0 

584 

30 

7 

5.0 

Dual 4 Input Pwr Gate & Lamp Dr.^ 





547 

60 

45 

7.5 





Dual 4 Input Pwr Gate & Lamp Dr." 





548 

60 

45 

6.2 





Dual 4 Input Buffer* 









580 

45 

33 

17.0 

Dual 4 Input Gate* 









587 

55 

36 

13.0 


Uitra Low Power Logic 

operating Temperature -55*C to 4-125*0 Voltage 4.5 to 5.5 Volts 
When power consumption is the prime consideration the following 
Ultra Low Power TTL should be utilized. 


Quad 2 input Gate 

525BH 

2.0 (isec 

8 

250 fi\N 

Dual 4 input Gate* 

526BH 

1.5 fisec 

8 

250/iW 

Dual 3 Input Gate* 

527BH 

1.5 fisec 

8 

250/iW 

Dual 3 Input Gate 

528BH 

1.5 tisec 

8 

250 fi\N 

JK Flip Flop 

529BH 

2.5 fisec 

8 

1.0 mW 


ANo Pull Up Resistor 
■With Pull Up Resistor 
tWith Inverter 
•With Expander 


Low Power Logic 

operating Temperature —55*0 to +125*0 Voltage 4.5 to 5.5 Volts 
JK Flip Flop 6040BH (9040) 135 nsec 10 3.5 mW 

Dual 3 Input Gate 6041BH (9041) 65 nsec 10 1.4 mW 

Dual 3 Input Buffer 

with Expanders 6042BH (9042) 65 nsec 10 1.4 mW 

Dual 4 input Gate 6044BH (9044) 65 nsec 10 1.4 mW 

Quad 2 Input Gate 6046BH (9046) 65 nsec 10 1.4 mW 

Triple 3 input Gate 6047BH (9047) 65 nsec 10 1.4 mW 
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2001 BE 


2107BE 

2110BE 


2114BF 


2126BG 


HIGH VOLTAGE/CURRENT DRIVER 

This circuit has been designed for use in latching 
relay, lamp, core, and line driver applications. 


< 350 mV 
II > 250 mA 

LVceo>40V 
Vcc = + 5 V 

-55°Cto +125®C 
TO-5 (10 Leads) 



FET ANALOG SWITCHES 

These circuits have been designed for use in multiplexing, 
. sample and hold, and chopper applications. 


Ron <5052 (2110) 
Ron <100^2 (2107) 
*D(off) < 1 -0 nA 

LVoeo>40V 

-55°C to4-125°C 
TO-5 (6 Leads) 



Ron < 100S2 

^Dioff) < 10 nA 

and < 0.9 /xSec 

Eout=± 9 V 

-55®C to +125°C 
TO-8 (12 Leads) 



^ON < 

*D(off) < 1 -0 nA 

toN Iqff <1*5 fiSoc 

Eou^=± 8 V 

-55®C to+125®C 
TO-8 (12 Leads) 
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FET INPUT OPERATIONAL AMPLIFIERS 

These circuits have been designed for use in active filter and high 
input impedance, iow power, and high voltage applications. 


2404BG 

2405BG 


2709BG 

2809BG 


2802BG 

2803BG 


Power < 55 mW (2404) 
Power < 110 mW (2405) 
Vcc= ±15 V (2404) 

Vec = ±30 V (2405) 
E,,,>±10V(2404) 
E^,>± 20 V (2405) 

Iqff 100 pA 

-55°C to-|-125«C 
TO-8 (12 Leads) 

Vcc=±15V 
Z,n>10KMS2 
Iqff <1100 pA 

Eout>±10V 

CMR > ±8V 
-55X to-f125°C 
TO-8 (12 Leads) 




VOLTAGE REGULATORS 

These circuits have been designed for use in power supply systems 
where a high degree of load and line regulation is required. 


Output Range = 5 V to 40 V 
Load Current > 100 mA 
Load Regulation < 0.1% 

Line Regulation < 0.01 %/V 
Temperature Stability < 0.5% 
Ripple Rejection > —60 db 
Output Impedance < 1.012 
-55X to-M25°C 
TO-8 (12 Leads) 
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OENEBAL miBPOSE 

• HiOH CURRENT CAIN 

e RICH BREAKDOWN VOLTAQE 

• LOW SATURATION VOLTAGE 



MAXIMUM RATINGS 




CHARACTERISTIC 
Collector-Base Voltage 
2N760 
2N760A 

Collector-EmiUer Voltage 
2N760 
2N760A 

Emitter-Base Voltage 
Total Device Dissipation 
@ = 25°C 

@ Tc = 25X 
@ Tc = 100X 
Derating Factor above 25°C 
@ = 25X 


SYMBOL 


RATING 


TJIh 

) DIA,-H--j 




mW/X 


COLLECTOR IS INTERNALLY CONNECTED TO CASE 


h i Z-lrAjl 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 


SYMBOL TEST CONDITIONS 


Collector-Base Breakdown Voltage BV^^go 

2N760 
2N760A 

Emitter-Base Breakdown Voltage BV^go 

Collector-Emitter Sustaining Voltage ^ceoisus 
2N760 
2N760A 


Collector Saturation Voltage 

Base Saturation Voltage 

Collector-Base Cutoff Current 
2N760 
2N760A 
2N760, 760A 

Small Signal Current Gain 


Output Capacitance 


Voltage Feedback Ratio 


Alpha Cutoff Frequency 


= 50 M, Ip = 0 


Q = 0, Ig = 100 liA 


= 1.0 mA, Ir = 0 


= 10 mA, Ig = 1.0 mA 
= 10 mA, L = 1.0 mA 


E = 0, Vc8 = 30 V 
g = 0, VeB = 30V, T^ = 150‘'C 

c = 1.0 mA, VeE = 5.0V 
f = 1.0 kHz 


I = 0, VcB = 5.0 V 
f= 140 kHz 

C = 1.0 mA, Vcb = 5.0V 
f = 1.0 kHz 


Pulse Test: Pulse Width = 300/tsec; Duty Cycle = 1%. 


AMSLCO SEMICONDUCTOR 1300 Terta Seita Ave.» Mountam CallL 94040 



ATELEDYNE COMPANY 


Phone (415) 968*9241 TWX; (910) 379*6494 
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HPH TRANSISTOR 

GENERAL PUBPC^ 

• HiiiH cmmm mm 

• HIQH BREAKDOWN VCN^TAOi 

• LOW umm 


JANUARY 1968 

2n929, a 
2n930, a, B 




f —.030 MAX. 

i'T 

3UEADS 


.100 DIA.- 
.050 — 
EMITTER-- 




COLLECTOR IS INTERNALLY CONNECTED TO CASE 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC _ 

Collector-Emitter Breakdown Voltage 

Collector-Base Breakdown Voltage 
2N929A, 2N930A, B 


SYMBOL TEST CONDITIONS 


Collector-Emitter Sustaining Voltage 

Emitter-Base Breakdown Voltage 
2N929, 2N930 

_ 2N929A, 2N930A. B _ 

Base-Emitter Voitage 
2N929, 2N930 
2N929A, 2N930A, B 

Collector Saturation Voltage 
2N929, 2N930 

_2N929A, 2N930A, B 

Collector-Base Cutoff Current 
2N929, 2N930 

2N929A, 2N930A, B _ 

Collector-Emitter Cutoff Current 
2N929, 2N930 
2N929A, 2N930A, B 
2N929, 2N930 
2N929A, 2N930A, B 

Emitter-Base Cutoff Current 
2N929, 2N930 

_ 2N929A, 2N930A, B _ 

DC Pulse Current Gain 
2N929A 
2N930A, B 
2N929, A 
2N930, A, B 
2N929 
2N929A 
2N930 
2N930A, B 
2N929, A 
2N930, A, B 
2N929, A 
2N930, A, B 


''CEO(sus) 

BVron 


. = 10 M, Ie = 0 

= 10 mA, Id = 0 


Ie = 10M, Ic = 0 


: 10 mA, Id = 0.5 mA 


Vcp = 45V,V„ = 0 


VcE = 45 V, Veb = 0, = 170°C 


Veb = 5V, Ic = 0 

VcE = 5 V, Ic = 1 M 

Vce = 5V, Ic = IOM 

Vce = 5V, I^ = 10 M 
= ~55®C 

VcE = 5 V, Ic = 500 M 
Vce = 5V, lc = 10mA 



AMEICO SiMICOKOUCTOR 1300 » McmUm View * Calif. 04040 
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^(SAT) - Collector Saturation Voltage - Volts 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

High-Frequency Current Gain 






2N929, 2N930 

VcE = 5.0 V, Ic = 500 ^A 

1.0 



2N929A, 2N930A, B 


f = 30 MHz 

1.5 



Small-Signal Current Gain 

h,e 





2N929, A 

Vce = 5.0V, lc = 1-0mA 

60 

350 


2N930, A, B 


f = 1.0 kHz 

150 

600 


Output Capacitance 

Cob 

VcB = 5.0V, |g = 0, f = 1.0 MHz 


8.0 

pf 

Voltage Feedback Ratio 


VcB = 5.0 V, 1^ = 1 0 mA, f = 1.0 kHz 


600 

XI0“^ 

Input Resistance 

hib 

VcB = 5.0 V, 1^ = 1 .0 mA, f = 1.0 kHz 

25 

32 

Ohms 

Output Conductance 

hob 

VcB = 5.0 V, i^ = 1 0 mA, f = 1.0 kHz 


1.0 

/xmhos 

Noise Figure 

NF 





2N929, A 


VcE = 5.0 V, Ic = 10 /xA, Rg = 10 


4.0 

db 

2N930, A, B 


BW = 10 Hz to 15.7 kHz 


3.0 


2N930B 


VcE = 5.0 V, Ic = 10 /xA, Rg = lOkil 
f = 1.0 kHz, BW = 200 Hz 


3.0 


2N930B 


VcE = 5.0 V. Ic = 10 /xA, Rg = 10 kfi 
f = 100Hz, BW=20Hz 


5.0 


2N930B 


VcE = 5.0 V, Ic = 10 /xA, Rg = 10 kn 
f = 10Hz, BW = 5.0Hz 


6.0 



* Pulse Test: Pulse Width < 300/isec; Duty Cycle < 2%. 


2N929 Collector Characteristics 



V^^ - Collector Voltage - Volts 



0 20 40 60 80 100 

'^CE - Voltage - Volts 



Vg^ - Base Voltage - Volts 


Collector Saturation Voltage 
Versus Collector Current 



1^ - Collector Current - inA 


Collector Saturation Voltage 
Versus Collector Current 



Collector Saturation Voltage 
Versus Collector Current 



0.1 0.2 0.5 1.0 2.0 5.0 10 15 

Iq Collector Current - mA 


Base Saturation Voltage 
vs. Collector Current 



0.1 0.2 0.5 1.0 2.0 5.0 10 15 

1^, - Collector Current - mA 


Base Saturation Voltage 
vs. Collector Current 



0.1 0.2 0.5 1.0 2.0 5.0 10 15 

1^ - Collector Current - mA 


Base Saturation Voltage 
vs. Collector Current 



0.1 0.2 0.5 1.0 2.0 5.0 10 15 

1^ - Collector Current - mA 









Characteristics Relative to Value at = 5. OV Characteristics Relative to Value at V^^ = 5.0 VOLTS I _ Current - uA 


Pulsed DC Current Gain Versus 
Collector Current 


Pulsed DC Current Gain Versus 
Collector Current 


Pulsed DC Current Gain Versus 
Collector Current 



.001 .01 0.1 1.0 10 20 


Noise Figure at 100 Hz 


0.5K I.OK 5.OK lOK 50K lOOK 500K 

- Source Resistance - Ohms 
Typical Common Emitter Characteristics 



5.0 10 15 20 25 

V^^ - Collector voltage - Volts 

Typical Common Base Characteristics 







hib 

1^ ■ l.OmA \ 





T ■ 25°C 

A 







\ 



hob 






hrb 








5.0 10 15 20 25 30 


Small Signal Current Gain at 
30 MHz Versus Collector Current 



0.2 0.5 1.0 2.0 5.0 10 20 a2 0.5 1.0 2.0 5.0 10 20 30 

1^ - Collector Current - mA Reverse Bias Voltage - Volts 
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T,. 













2N930 















2N929 


















.001 .01 0.1 1.0 10 20 
Ijs - Collector Current - mA 

Noise Figure at 1 kHz 






NF— 


i 







lV 





;- 



<3 

'<_) 5.0 





— 

i 



_50K lOOK 500K 


Typical Common Emitter Characteristics 



0.1 a2 a5 1.0 2.0 5.0 10 20 

1^ - Collector Current - mA 

Typical Common Base Characteristics 

201—iw ."s;;;;;—^^ i 



0.1 a2 a5 1.0 2.0 5.0 10 20 

L - Collector Current - mA 


-1- 



+100® C 




































Noise Figure at 10 kHz 



0.5K I.OK 5.OK lOK 50K lOOK 500K 


Typical Common Emitter Characteristics 

V„-5.0V I \ I I 



Tj - Junction Temperature - °C 

Typical Common Base Characteristics 


1.6 I- CB 

l_ ■ 1.0mA 



-100 -50 0 50 _JOO. 150 

Tj - Junction Temperature - °C 

Collector and Emitter 
Transition Capacitance Versus 
Reverse Bias Voltage 














JANUARY 1968 


GENERAL PURPOSE 

• tow NOISE 

» tow tEVit AI»PtlFIE« 

# HIGH CURRENT GAIN 


2N2483 

2n2484 

2n2484A 


MAXIMUM RATINGS 

CHARACTERISTIC 

Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Total Device Dissipation 
@ = 25°C 

@Tc= 25X 
@T^= 100°C 
Derating Factor above 25°C 


Storage Temperature 
Junction Temperature 



SYMBOL 

Vr-Rr^ 


RATING 

60 

_ 


2.1 

6.9 

”-65 to 



mW/°C 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 

CHARACTERISTIC I SYMBOnTEST CONDITIONS I MIN 

Collector-Base Breakdown Voltage BVcbo I^ = 10 Ie = ^ 

Emitter-Base Breakdown Voltage 1^ = 10M, Iq = ® ® 

Collector-Emitter Sustaining Voltage V^^EOfsusi* l^ = 10mA, lg = 0 60 

Emitter-Base On Voltage 1,3 = 100 /tA, V^^ = 5.0 V 0.5 

Base Saturation Voltage Ic = Ig = 0.5 mA 

Collector Saturation Voltage U = 1.0 mA, L = 0.1 mA 

2N2484A 1^ = 10 mA, Ig = 0.5 mA 

Collector-Base Cutoff Current l^go V^g = 45 V, = 0 

Vcb = 45V, Ie = 0,T^ = 150°C 

Emitter-Base Cutoff Current l^gQ V^g = 5.0 V, Iq = 0 

DC Current Gain hp^ 

2N2484, 84A 1^ = 1.0 V^e = 5.0 V 30 

2N2483 |^ = 10/iA, Vce = 5.0V 40 

2N2484, 84A 100 

2N2483 Ic = 10M,Vce = 5.0V,-55°C 10 

2N2484, 84A 20 

2N2483 Ic = 100 M, V^e = 5.0 V 75 

2N2484,84A 175 

2N2483 Ic = 500 M, V^e = 5.0 V 100 

2N2484, 84A 200 

2N2483 lc= 1.0 mA, VcE = 5.0 V 175 

2N2484,84A 250 

2N2483 Ic = ■> 0 mA, V^e = 5.0 V* 

2N2484, 84A 

High-Frequency Current Gain | | 

2N2483 Ic = 50 M, V^e = 5.0 V, f = 5.0 MHz 2.4 

2N2484, 84A 3.0 

All Types 1^ = 500 M, V^e = 5.0 V, f = 30MHz 2.0 

Small Signal Current Gain h^g 

2N2483 Ic = -0 mA, V^e = 5.0 V, f = 1 kHz 80 

2N2484, 84A 150 

Output Capacitance C^b V^r = 5.0 V, L = 0, f = 140 kHz 


AMELCO SEMICONOUCTOR 1300 Terra Bella Ave. • Mauntam View • CaliT 94040 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Input Capacitance 

Gib 

VgB = 0.5 V, Ic = 0. f = 140 kHz 


6.0 

Pf 

Voltage Feedback Ratio 

hre 

Ic = 1.0 mA, VcE = 5.0 V. f = 1 kHz 


800 

XI0-^ 

Input Resistance 

hie 





2N2483 


Ic = 1 mA, VcE = 5 V, f = 1 kHz 

1.5 

13 

K ohms 

2N2484, 84A 



3.5 

24 


Output Conductance 

hoe 





2N2483 


le = 1 mA, VcE = 5 V, f = 1 kHz 


30 

yumhos 

2N2484, 84A 




40 


Noise Figure 

NF 





2N2483 


Ic = 10 M, VcE = 5.0 V, Rs = 10 kl 2 


4 

db 

2N2484, 84A 


Power Bandwidth of 15.7 kHz 


3 




3 db points at 10 Hz and 10 kHz 




2N2483 


1 ^ = 10 M, VcE = 5.0 V, f = 1 kHz 


4 


2N2484, 84A 


R 5 = 10 kn, Power Bandwidth = 200 Hz 


3 


2N2483 


l^ = 10 VcE = 5.0 V, f = 10 kHz 


3 


2N2484, 84A 


Rs = 10 kS 2 , Power Bandwidth = 2 kHz 


2 


2N2483 


Ic = 10 M. VcE = 5.0 V, f = 100 Hz 


15 


2N2484 


Rs = 10 kn, Power Bandwidth = 20 Hz 


10 


2N2484A 




5 


2N2484A 


Ic = 10 M, VcE = 5.0 V, f = 10 Hz 


6 



Rg = 10 kfi, Power Bandwidth = 5 Hz 


* Pulse Test: Pulse Width < 300 jisec, Duty Cycle < 2% 
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JANUARY 1968 



NPN TRAHSiSTOR 

GENERAL PURPOSE 

• HtQH BREAKOOWH VOtTAaS 
« LOW NOiBE 
0 LOW LEAKAOE 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 



2N2609 

2N2510 

2N2511 


Collector-Base Voltage 

^CBO 

125 

100 

80 

Volts 

Collector-Emitter Voltage 

^CEO 

80 

65 

50 

Volts 

Emitter-Base Voltage 

^EBO 

7.0 

7.0 

7.0 

Volts 

Total Device Dissipation 

Pd 





@ = 25X 



0.36 


Watts 

@ Tc = 25X 



1.20 



(gTc = 100°C 



0.68 



Derating Factor Above 25°C 






@T^ = 25°C 



2.1 


mW/X 

Storage Temperature 

Tstg 

-65 to -f 300 

°C 

Junction Temperature 

Tj 

-1-200 

°C 


2n2510 

2n2511 



1 


.210 

.170 

1 


^—.030MA) 

■h 

1 

.500 MIN 

1 

111 

'~r 

3 leads 

- 


;|^DiA, 

— 

00 DIA.— 

-J U- 

/-« 


.o.e 

.5ir '■ .028 

COLLECTOR IS INTERNALLY CONNECTED TO CAS' 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Collector-Base Breakciown Voltage 

®^CBO 


1 



2N2511 


1^ = 10 M, Ie = 0 

80 


Volts 

2N2510 



100 



2N2509 

. J 


125 



Emitter-Base Breakdown Voltage 

o 

oo 

LJJ 

> 

CD 

l(. = 0, Ig = 0.1 mA 

7.0 


Volts 

Collector-Emitter Sustaining Voltage 

^CEOfsusl* 





2N2511 


1(3 = 10 mA, Ig = 0 

50 


Volts 

2N2510 



65 



2N2509 



80 



Collector Saturation Voltage 

^CE(sat) 

Iq = 5.0 mA, Ig = 0.5 mA 


1.0 

Volts 

Base Saturation Voltage 

^BE(sat) 

= 5.0 mA, Ig = 0.5 mA 


0.9 

Volts 

Collector-Base Cutoff Current 

^CBO 





2N2511 


|g = 0 , VcB = 100 V 


5.0 

nA 

2N2510 


I, = 0, VcB = 80 V 


5.0 


2N2509 


Ie = 0, Vcb = 60V 


5.0 


2N2511 


Ig = 0, VcB = 100 V, = 1 SO^C 


10 

i^A 

2N2510 


lg = 0, Vcb = 80 V, T^ = 150°C 


10 


2N2509 


Ig = 0, VcB = 60 V, = 150°C 


10 


Emitter-Base Cutoff Current 

*EBO 

Ic = 0 .Vbb = 5.0V 


2.0 

nA 

DC Current Gain 






2N2511 


1(3 = 1.0 M, VcE = 5.0 V 

80 



2N2511 


|^ = 10 M, V(3£ = 5.0V 

120 



2N2510 



75 



2N2509 



40 



2N2511 


1(3 = 10 V(3E = 5.0 V 

40 



2N2510 


T^ = -55‘’C 

1 25 



2N2511 


le = 10mA, V(3 e = 5.0V 

240 

750 


2N2510 



150 

500 


2N2509 



40 



2N2511 


lc = 10 mA,V(3E = 5.0V 

100 



2N2510 


T^ = -55°C 

, 60 



2N2509 



20 




AMELCO SiMICONOUCTOR 1300 Terra. OoDa Ave. ♦ Mourttain View * Cali<. 94040 
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Base Saturation Voltage - Volts V„J5ATI - Collector Saturation Voltage - Volts 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

High Frequency Current Gain 

|h,el 

U = 5.0 mA,VpF = 10V 
f = 30MHz 

1.5 



Output Capacitance 

Cpb 

Ie = 0, Vcb = 5.0V 

f = 140 kHz 


6.0 

pf 

Input Capacitance 

Cib 

Ic = 0,Vbe = 0.5V 
f = 140 kHz 


10 

Pf 

Noise Figure 

2N2511 

2N2510 

2N2509 

NF 

f = 1.0 kHz 

Source resistance = 10 Kfi 
Equivalent noise power 
bandwidth = 200 Hz 
|^ = 10M, Vce = 5.0V 


4.0 

4.0 

7.0 

db 


* Pulse Test: Pulse Width = 300 //sec; Duty Cycle = 1%. 


2N2509 Collector Characteristics 



V(,^ - Collector Voltage - Volts 


2N2510 Collector Characteristics 



V^^ _ Collector Voltage - Volts 


2N2511 Collector Characteristics 



V^^ - Collector Voltage - Volts 


Collector Saturation Voltage 
Versus Collector Current 



0.1 0.2 0.5 l.O 2.0 5.0 10 15 

1^ - Collector Current - mA 


Collector Saturation Voltage 



0.1 0.2 0.5 1.0 2.0 5.0 10 15 


1^ - Collector Current - iiiA 


Collector Saturation Voltage 
Versus Collector Current 



0.1 0.2 0.5 1.0 2.0 5.0 10 15 

1^ - Collector Current - mA 


Base Saturation Voltage 
vs. Collector Current 



1^ - Collector Current - mA 


Base Saturation Voltage 
vs. Collector Current 



Base Saturation Voltage 
vs. Collector Current 



0.1 0.2 0.5 1.0 2.0 5.0 10 15 


1^ - Collector Current - mA 












Typical Common Emitter Characteristics 



Typical Common Emitter Characteristics 


Vc;-5.0V 

T ■ 250c 






\ 






^hO€ 


\hie«i h 

\ 








> 











1 ^hre 






V - 








\^hie 


5.0 10 15 20 25 30 


0.1 0.2 0.5 1.0 2.0 5.0 10 20 

l_ - Collector Current - mA 


Typical Common Emitter Characteristics 



5.0V 


— 

— 



'c- 

.0mA 









/ 


hoi 

1 










r 





hfe" 


le 





hoe 

_ 1 

hre 




_ 

I 


T Junction Temperature - T 


Typical Common Base Characteristics 


Typical Common Base Characteristics 



5.0 10 15 20 25 30 

\/^,g - Collector Voltage - Volts 



0.1 0.2 a 5 1 2 5 10 20 


Typical Common Base Characteristics 



-100 -50 C 50 100 150 

T. - Junction Temperature - 


Pulsed DC Current Gain Versus 
Collector Current 


Pulsed DC Current Gain Versus 
Collector Current 


Pulsed DC Current Gain Versus 
Collector Current 







= 25“ C 












2N2511 “■ 


. ... 



2N2510 






s 




2N2509 



_-- 










_1 




w 






— '^CE 
T^-IOOO 

C 



L 

N 






1 




' ^ 

s 









i 


^ ] 






- 











_, 




, - Collector Current - mA 


1^ - Collector Current - mA 


, - Collector Current - mA 


Typical Base Characteristics 


Small Signal Current Gain at 
30 MHz Versus Collector Current 





0.7 0.8 0.9 1.0 

Vnr - Base Voltage - Volts 


f ■ 

'^CE 

30 MHz 
- lOv 



2N25 

11 





■^N25'iO^N^ 

^25^^ 



















0.2 0.5 1.0 2.0 ' 5.0 10 20 

1„ - Collecttir Current - mA 



















Collector Current - uA 1 ^^^ . collector to Base Current - nA 


Collector - Base Diode Reverse 
Current versus Temperature 











_ ^ 













mm. 



















2N2509eVt-g ' lOOV 
2N2510@Vf.B = 80V 

-2N251ieVcB ■ «)V_ 

1 1 



25 50 75 100 125 150 


T. - Junction Temperature - °C 


Collector - Base Diode Reverse 
Current Versus Voltage 



- Collector to Base Voltage - Volts 


Collector and Emitter 
Transition Capacitance Versus 
Reverse Bias Voltage 



0.1 0.2 0.5 1.0 2.0 5.0 10 20 30 

Reverse Bias Voltage - Volts 



0.5K I.OK 5.OK lOK 50K lOOK 500K 

- Source Resistance - Ohms 


Noise Figure at 10 kHz 


Noise Figure at 1 kHz 



Rg - Source Resistance - unms 



R<. - Source Resistance - Ohms 
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HPH TRANSISTOR 
GENERAL RURPOSE 

• tow LiAKAOE 

9 HIGH CURRENT GAIN 

• tow HOiSE 




ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UN 

Collector-Base Breakdown Voltage 

BVcbo 

lc = 10M, Ie=0 

60 


Volts 

Emitter-Base Breakdown Voltage 

®^EBO 

1 ^ = 0, 1^ = 10 aA 

6.0 


Volts 

Collector-Emitter Sustaining Voltage 

V * 

''CEO(sus) 

1(3 = 10 mA, Ig = 0 

45 


Volts 

Collector Saturation Voltage 

^CEfsati 

1(3 = 10 mA, Ig = 0.5 mA 


0.5 

Volts 

Base Saturation Voltage 

^BEfsatl 

1^ = 10 mA, Ig = 0.5 mA 

0.7 

0.9 

Volts 

Collector-Base Cutoff Current 

*CBO 

L = 0 ,Vcb = 45V I 


2.0 

nA 

Collector-Emitter Cutoff Current 

*CEO 

> 

o 

id 

II 

o 

> 

II 

CD 


2.0 

nA 

Collector-Emitter Cutoff Current 

•cES 

Vbe = 0.Vce = 45V 

Vbb = 0.Vce = 45V,T^ = 170»C 


2.0 

10 

nA 

mA 

Emitter-Base Cutoff Current 

*EBO 

Ic = 0.Vbb = 5.0V 


2.0 

nA 

DC Current Gain 


lc = 1.0 M, Vce = 5.0V 

Ic = 10(aA, VcE = 5.0 V 

Ic = 500 M, V^E = 5.0 V ! 

1(3 = 10 mA, V(3 e = 5.0V 

Ic = 10 aA, Vce = 5.0V 
= -55°C 

80 

120 

150 

40 

360 

600 


Small Signal Current Gain 

^fe 

Ic = 1.0 mA, V^E = 5.0 V 
f = 1 kHz 

150 

600 


High Frequency Current Gain 

life I 

Ic = 0.5 mA, VcE = 5.0 V 
f = 30 MHz 

1.5 



Output Capacitance 

O 

|g = 0,VcB = 5.0V, f = 1 MHz 


7.0 

pf 

Input Resistance 

hie 

lc = 1.0 mA, Vce = 5.0V 
f = 1 kHz 

4.5 

18 


Output Conductance 

hoe 

lc = 1.0 mA, Vc|: = 5.0V 
f = 1 kHz 


100 

/^mhos 


Low Frequency Noise Figure 


f = 1 kHz 

Source resistance = 10 kO 
lc = 10M, Vce = 5.0V 
f = 1 kHz 

Source resistance = 1 
lc = 1.0 fiA, Vce = 5.0V 
f = 10 kHz 

Source resistance = 10 kJi^ 
lc = 10 M, Vce = 5.0V 
f = 10 kHz 

Source resistance = 1 MJ2 

lc = 1.0 fiA, Vce = 5.0 V 


* Pulse width = 300 fisec; duty cycle = 1%. 
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OiNERAL PURPOSE 

JANUARY 1968 

iiililllllllilH 

2N3117 


MAXIMUM RATINGS 

CHARACTERISTIC ~ 

Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Total Device Dissipation 
@ = 25°C 

@Tc = 25®C 
@Tc = 100®C 
Derating Factor above 25°C 
@ = 25X 

@ Tc = 25X 
Storage Temperature 
Junction Temperature 


SYMBOL 


RATING 

60 

60 

6.0 

50~ 


2.06 

6.85 

-65 to +200 
200 


mW/°C 



,IOO DIA,- 
.050 - 
EMITTER- 



COLLECTOR IS INTERNALLY CONNECTED TO C 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Coilector-Base Breakdown Voltage 

^^CBO 

lc = 10/iA, Ie = 0 

60 


Volts 

Emitter-Base Breakdown Voltage 

BVebo 

1 ^ = 0 , Ie = 10 ^A 

6.0 


Volts 

Collector-Emitter Sustaining Voltage 

^CEOfsus)* 

= 10 mA, Ib = 0 

60 


Volts 

Nonsaturated Base Voltage 

^BEfon) 

Ic = 0.1 mA, VcE = 5.0 V 


0.7 

Volts 

Collector Saturation Voltage 

^CEfsat) 

Iq = 1.0 mA, Ig = 0.1 mA 


0.35 

Volts 

Collector-Base Cutoff Current 

IcBO 

1 ^ = 0, VcB = 45 V 

1^ = 0, VcB = 45 V T^ = 150®C 


10 

10 

> > 

Emitter-Base Cutoff Current 

*EBO 

lc = 0 , Veb = 5.0V 


10 

nA 

DC Current Gain 

hpE 

Ic = 1.0 /zA,Vce== 5.0 V 
lc = 10 ^A, Vce = 5.0V 

lc = 100 M.Vce = 5.0V 

lc = 1.0 mA, Vce = 5.0V 

|^ = 10M,Vce = 5.0V T^ = -55°C 

100 

250 

300 

400 

50 

500 


Small Signal Current Gain 

h,e 

lc = 1.0 mA, Vce = 5.0V 
f = 1.0 kHz 

400 

900 


High Frequency Current Gain 

|h,a! 

Ic = 0.5 mA, VcE = 5.0 V 
f = 30MHz 

2.0 



Output Capacitance 

O 

o 

L = 0, Vf-R = 5.0 V 
f = 140 kHz 


4.5 

Pf 

Input Capacitance 

Cib 

1 = 0, Vre = 5.0 V 
f = 140 kHz 


6.0 

pf 

Reverse Voltage Feedback Ratio 

h.e 

Ic = 1.0 mA,V<;g = 5.0 V 
f = 1.0 kHz 


8.0 

XIO"^ 

input Resistance 

hie 

Ic = 1.0 mA, VcE = 5.0 V 
f = 1.0 kHz 

10 

24 

K ohms 

Output Conductance 

hoe 

Ic = 1.0 mA, VcE = 5.0 V 
f = 1.0 kHz 


40 

/xmhos 

Noise Figure 

NF 

f = 100 Hz 

Source resistance = 10 k^2 

Equivalent noise power 
bandwidth = 20 Hz 

Ic = 30 fiA, VcE = 5.0 V 


4.0 

db 
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Pulse Width = 300 ^sec; duty Cycle = 1%. 
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MAXIMUM RATINGS 


MEDIUM POWWm 

» HIGH CURRENT 

# LOW SATURATION VOLTAGE 

• HIGH CURRENT GAIN 


CHARACTERISTIC 

SYMBOL 

2N2192 

2N2192A 

2N2192B 

2N2194 

2N2194A 

2N2194B 

Collector-Base Voltage 

^CBO 

60 

Collector-Emitter Voltage 

^CEO 

40 

Emitter-Base Voltage 

^EBO 

5 

Collector Current 


1.0 

Total Device Dissipation 

Pd 


@ = 25«C 


0.8 

@ Tc = 25“C 


2.8 

@Tc = lOOX 


1.6 

Derating Factor Above 25®C 



@ = 25®C 


4.56 

@ Tc = 25X 


16 

Storage Temperature 




2N2193 

2N2193A 

2N2193B 


2N2195 

2N2195A 

2N2195B 


4.56 

16 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

Collector-Base Breakdown Voltage 
2N2192, A, B, 2N2194, A, B 
2N2193, A, B 

2N2195, A, B 

BVcbo 

Emitter-Base Breakdown Voltage 

2N2192, A, B, 2N2194, A, B 
2N2193, A, B 

2N2195, A, B 

^^EBO 

Collector-Emitter Sustaining Voltage 
2N2192, A, B, 2N2194, A, B 
2N2193, A, B 

2N2195, A, B 

V * 

''CEOfsusi 

Collector Saturation Voltage 

2N2192 thru 2N2195 
2N2192A thru 2N2195A 
2N2192B thru 2N2195B 

^CEfsat) 

Base Saturation Voltage 

^BE(sat) 

Collector-Base Cutoff Current 

2N2192, A, B, 2N2194, A, B 
2N2195, A, B 

*CBO 

2N2192, A. B, 

2N2194, A, B 

2N2195, A, B 

2N2193, A, B 

2N2193, A, B 


Emitter-Base Cutoff Current 

2N2192, A, B, 2N2194, A, B 
2N2195, A, B 

^EBO 

2N2193, A, B 



lc = 100/iA, lp = 0 


Ig = 100 ixA, Ic = 0 

\q = 25 mA (pulsed), Ig = 0 

Iq = 150 mA, Ib = 15 mA 

1(3 = 150 mA, Ig = 15 mA 

VcB = 30 V, I, = 0 

VcB = 30 V, Ig = 0, = ISO'C 

Vq, = 60 V, Ib = 0 

VcB = 60 V, Ij = 0, = 150°C 

Veb = 3 V, Ic =0 
Veb = 5 V, Ic =0 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

DC Pulse Current Gain 

hpE* 






2N2192, A, B, 2N2193, A, B 


lc = 0.1 mA,VcE = 10V 

15 



2N2192, A, B, 



lc = 10mA, VcE = 10V 

75 



2N2193, A, B 



30 



2N2194, A, B 




15 



2N2192, A, B, 



U = 10 mA, Vcf = 10 V, 

35 



2N2193, A, B 



T^ = -55X 

20 



2N2192, A, B, 



lc = 150 mA,VcE = 10V 

100 

300 


2N2193, A, B 



40 

120 


2N2194, A, B 




20 

60 


2N2195, A, B 




20 



2N2192, A, B, 



lc = 150 mA, VcE = 1.0V 

70 



2N2193, A, B 



30 



2N2194, A, B 




15 



2N2195, A, B 




10 



2N2192, A, B, 



lc = 500 mA,VcE = 10V 

35 



2N2193, A, B 



20 



2N2194, A, B 




12 



2N2192, A, B,2N2193, A, B 



= 1.0 A, VcE = 10 V 

15 



Rise Time 

tr 




70 

nsec 

Fall Time 

t^ 

2N2192-94, 2N2192A-94A, 2N2192B-94B 


50 

nsec 




(See Figure 1) 









Storage Time 

L 




150 

nsec 

High Frequency Current Gain 

|h,el 

Ic = 50 rtiA, VcE = 10 V, f = 20 MHz 

2.5 



Output Capacitance 

C„b 

V^B = 10V, 1^ = 0, f= 1.0 MHz 


20 

pf 


* Pulse Test: Pulse Width < SOO^tsec; Duty Cycle < 2%. 


Figure 1 



TO OSCILLOSCOPE 

INPUT IMPEDANCE (R|n)«10 ma 
INPUT CAPACITANCE (Cjn) «ll.5 pf 
RISE TIME (tr)<l4 nsec 



V|N 

VflB 

2N2I92, A.B 

2N2I93, A.B 8 2N2I94. A.B 

7.5 V 

15.0 V 

7.5 V 

15.0 V 
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JANUARY 1968 


♦ LOW SATURATION VOLTAOE 


^ LOW LEAKAGE 



MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

Collector-Base Voltage 

^CBO 

Collector-Emitter Voltage 

^CEO 

Emitter-Base Voltage 

^EBO 

Total Device Dissipation 
@ T^ = 25°C 
(S Tc = 25°C 

Pd 

Derating Factor above 25°C 
@T^ = 25°C 
@Tc = 25°C 


Storage Temperature 

Ts.. 

Junction Temperature 



RATING 

60 

^ 5^F 


2N2217-19 

i m r 


... 


2N2220-22 


2N2217-19 

2N2220-22 

0.8 

0.5 

3.0 

1.8 

5.33 

3.33 

20 

12 


mW/°C 


U-I^D.A J 


.100 j^-- ^ 

z\'7iO/ 




'i J_ 

500MIN ^ S 3 LEADS 

— 


-—BASE 

— COLLECTOR 




-65 to +200 
-^6^+175 


•oir 028 

collector is .nternally connected to case 




ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHA RACTERISTIC 

Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Saturation Voltage 
All Types 
2N2218, 19, 21,22 
Emitter-Base Voltage 

All Types 
2N2218, 19, 21,22 
Collector-Base Cutoff Current 

Emitter-Base Cutoff Current 
DC Current Gain 

2N2218, 21 
2N2219, 22 
2N2217, 20 
2N2218, 21 
2N2219, 22 
2N2217, 20 
2N2218, 21 

_2N2219, 22 

DC Pulsed Current Gain 
2N2217, 20 
2N2218, 21 
2N2219, 22 
2N2218, 21 
2N2219, 22 
2N2217, 20 
2N2218, 21 

_ 2N2219, 22 

High Frequency Current Gain 

Output Capacitance 

Real Part of Input Impedance 


SYMBOL 

BVrp^ 


TEST CONDITIONS 

1 ^ = To7tA, ig = 0 
1^ == 10 mA, Ig = 0 

:=^iyi(lAyTe = 0 


1^ = 150 mA, Ig : 
Ip = 500 mA, In : 


Ig = 15 mA, 

Ig = 50 mA, Ip 


150 mA 
500 mA 


Ie = 0 . Vce = 50V, T, 

lc = 0 , V,b- 3 . 0 V 

Ic = 0.1 mA, V( f = 10 
Ic = 1.0 mA, VcE = 10 


Ic = 500 mA, V(-E = 10 V 
In = 150 mA, Vnc = 1 0 V 


Ic = 20 mA, Vet = 20 V 
f = 100 MHz 

Ie = 0, VcB =l0 V 
f = 1.0 MHz 

le = 20 mA, V^e = 20 V 
f = 300 MHz 


Pulse Test: Pulse Width = 300 nsec; Duty Cycle < 2%. 
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HPH TRANSISTOR 

MEDIUM POWER 

• HlOH BRiAKOO«»l VOI.TAOI 

• HiQH cunmm omn 

• LOW SATURATiOH VOLTAOi 


JANUARY 1968 

2N2218A 

2N2219A 

2N2221A 

2n2222A 



2N2218A 

2N2219A 


2N2221A 

2N2222A 



.100 DIA.- 
.050- 
EMITTEA- 





COLLECTOR tS INTERNALLY CONNECTED TO CA 


COLLECTOR IS INTERNALLY CONNECTED TO CASE 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


Collector-Base Breakidown Voltage 

®VcBO 

Ic = 10mA, Ie = 0 

75 


Volts 

Collector-Emitter Breakdown Voltage 

®VcEO 

= 10 mA, Ib = 0 

40 


Volts 

Emitter-Base Breakdown Voltage 

BVebo 

lE = 10/fA, lc = 0 

6 


Volts 

Collector Saturation Voltage 

^CE(sat)* 

Iq = 150 mA, Ib = 15 mA 


0.3 

Volts 



= 500 mA, Ig = 50 mA 


1.0 


Base Saturation Voltage 

^BE(sat)* 

■ ... ■■ ... 

Iq = 150 mA, Ib = 15 mA 

0.6 

1.2 

Volts 



Iq = 500 mA, Ig = 50 mA 


2.0 


Collector-Base Cutoff Current 

*CBO 

VcB = 60 V. Ie = 0 


0.01 

fiA 



Vcb = 60V, Ie = 0, T^ = 150®C 


10 


Emitter-Base Cutoff Current 

*EBO 

Veb = 3V. Ic = 0 


10 

nA 

Base-Emitter Cutoff Current 

*8EX 

Vce = 60V,Vbb = 3V 


20 

nA 

Collector-Emitter Cutoff Current 

*CEX 

Vce = 60 V,Veb = 3V 


10 

nA 

DC Pulse Current Gain 

hpE* 





2N2218A, 2N2221A 

lc = 0.1 mA,VcE = 10V 

20 



2N2219A, 2N2222A 


35 



2N2218A, 2N2221A 


le = 1.0mA,VcE = 10V 

25 



2N2219A, 2N2222A 


50 



2N2218A, 2N2221A 


le = 10mA, VeE = 10V 

35 



2N2219A, 2N2222A 


75 



2N2218A, 2N2221A 


lc = 10mA, VcE = 10V 

15 



2N2219A, 2N2222A 


= -55°C 

35 



2N2218A, 2N2221A 


lc = 150 mA, VcE = 10V 

40 

120 


2N2219A, 2N2222A 


100 

300 


2N2218A, 2N2221A 


lc = 150 mA, VcE = 1.0V 

20 



2N2219A, 2N2222A 


50 



2N2218A, 2N2221A 


lc = 500 mA,VcE=10V 

25 



2N2219A, 2N2222A 


40 
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CHARACTERISTICS 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Small Signal Current Gain 

hfe 





2N2218A, 2N2221A 

lc = 1.0mA, VcE = 10V, f = 1 kHz 

30 

150 


2N2219A, 2N2222A 


50 

300 


2N2218A, 2N2221A 


lc = 10 mA, VcE = 10V, f = 1 kHz 

50 

300 


2N2219A, 2N2222A 


75 

375 


High Frequency Current Gain 






2N2218A, 2N2221A 

Ic = 20 mA, = 20 V, f = 100 MHz 

2.5 



2N2219A, 2N2222A 


3.0 



Output Capacitance 

C 

o 

|g = 0, VcB = 10V,f = 100 kHz 


8 

Pf 

Input Capacitance 

Cib 

lc = 0,VEg = 0.5V, f = 1 kHz 


25 

Pf 

Voltage Feedback Ratio 

hre 





2N2218A, 2N2221A 


lc = 1.0mA, VcE = 10V, f = 1 kHz 


5 

xIO"^ 

2N2219A, 2N2222A 



8 


2N2218A, 2N2221A 


lc = 10mA,VcE = 10V, f = 1 kHz 


2.5 


2N2219A, 2N2222A 



4 


Input Resistance 

K 





2N2218A, 2N2221A 


lc = 1.0mA, VcE = 10V, f=1 kHz 

1 

3.5 

K ohms 

2N2219A, 2N2222A 


2.0 

8 


2N2218A, 2N2221A 


lc = 10mA, VcE = 10V, f = 1 kHz 

0.2 

1.0 


2N2219A, 2N2222A 


0.25 

1.25 


Output Conductance 

hoe 





2N2218A, 2N2221A 


Ic = 1.0 mA, VcE = 10 V, f = 1 kHz 

3 

15 

fivnhos 

2N2219A, 2N2222A 


5 

35 


2N2218A, 2N2221A 


lc = 10mA,VcE = 10V, f = 1 kHz 

10 

100 


2N2219A, 2N2222A 


25 

200 


Collector-Base Time Constant 

^b'Cc 

Ic = 20 mA, VcE = 20 V, f = 31.8 MHz 


150 

psec 

Noise Figure 

NF 





2N2219A 


U = 100 M, Vpp = 10 V, Rg = 1 kfl, 


4 

db 

2N2222A 


f = 1 kHz 





* Pulse Test: Pulse Width < 300 ^sec; Duty Cycle < 2%. 
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NPN TRANSISTOR 
MEDIUM POWER 

• tow NOISE 

• HIOH eSiAtCOOWN VOtTAOE 

• tow SATUSATION VOtTAQi 


JANUARY 1968 


2N2222B 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

^CBO 

75 

Volts 

Collector-Emitter Voltage 

^CEO 

6.0 

Volts 

Emitter-Base Voltage 

^EBO 

40 

Volts 

Collector Current 

*C 

1.0 

A 

Total Device Dissipation 
@ = 25°C 

Pd 

0.5 

Watts 

@ Tc = 25®C 


1.8 


Derating Factor Above 25°C 
@ = 25"C 


3.3 

mW/°C 

@Tc = 25°C 


12 


Storage Temperature 

Tstg 

-65 to +200 

®C 

Junction Temperature 

Tj 

200 


Lead Temperature, 1/16 inch from 


230 

®C 

case, 10 second max. 








,100 DIA.- 
,050- 
EMITTER- 



COLLECTOR IS INTERNALLY CONNECTED TO CASE 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Collector-Base Breakdown Voltage 

BVcbo 

Ig = 0, Ic = 10/lA 

75 


Volts 

Collector-Emitter Breakdown Voltage 

^^CEO 

lc = 10mA, Vbe = 0 

40 


Volts 

Emitter-Base Breakdown Voltage 

BVeso 

1^ = 0, Ie = 10/iA 

6.0 


Volts 

Collector Saturation Voltage 

V * 

''CEfsat) 

Iq = 150 mA, Ib = 15 mA 


0.2 

Volts 



\q = 500 mA, Ig = 50 mA 


0.5 




Iq = 1.0 mA, Ig = 100 mA 


1.0 


Base Saturation Voltage 

^BEfsat) 

Ic = 150 mA, Ig = 15 mA 

0.6 

1.0 

Volts 



\q = 500 mA, Ig = 50 mA 


1.3 




Ic = 1.0 mA, Ig = 100 mA 


1.6 


Collector-Base Cutoff Current 

*CBO 

VcE = 60 V, Ig = 0 


10 

nA 



V^g = 60 V, Ig = 0, T^ = 150°C 


10 


Collector-Emitter Reverse Current 

*CEX 

Vce = 60V,Veb = 3.0V 


10 

nA 

Base Leakage Current 

*BL 

1 VcE = 60 V, Vgg = 3.0 V 


20 

nA 

Emitter-Base Cutoff Current 

*EBO 

Veb = 3.0 V, Ic = 0 


10 

nA 

DC Current Gain 

hpE 

1 VcE = 10 V, Ic = 100/zA 

35 





VcE = 10 V, lc = 1.0 mA 

50 





VcE = 10 V, Ic = 10 mA 

75 





VcE = 10 V, lc = 150 mA 

100 

300 




i VcE = 10 V,lc = 500 mA 

40 





VcE = 10V, lc = 1.0A* 

15 





VcE = 1.0 V, lc = 150 mA 

50 





VcE = 10 V, Ic = 10 mA, T^ = -55°C 

35 



Rise Time 

tr 

See Figure 1 


25 

nsec 

Turn-on Delay Time 

‘d 

See Figure 1 


10 

nsec 

Fall Time 

tf 

See Figure 2 


60 

nsec 

Storage Time 

ts 

See Figure 2 


225 

nsec 

Action Region Time Constant 


See Figure 1 


2.5 

nsec 

Small Signal Current Gain 

h,e 

VcE = 10V, lc = 1.0 mA 

50 

300 




f = 1.0 kHz 






VcE = 10 V, lc = 10 mA 

75 

375 




f = 1.0 kHz 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

High Frequency Current Gain 


VcE = 20 V, Ic = 20 mA 
f = 100 MHz 

VcE = 20 V, Ic = 50 mA 
f = 100 MHz 

3.0 

4.0 



Output Capacitance 

Cob 

Vcb = 10V.Ie = 0 

f = 100 kHz 


8.0 

Pf 

Input Capacitance 

^ib 

Ves = 0.5V, Ic = 0 

1 = 100 kHz 


25 

pf 

Input Resistance 

his 

VcE = 10V, lc = 1.0 mA 
f = 1.0 kHz 

VcE = 10V, lc = 10mA 

f = 1.0 kHz 

2.0 

0.25 

8.0 

1.25 

k ohms 

Voltage Feedback Ratio 

hrs 

VcE = 10 V, Ic = 1.0 mA 
f = 1.0 kHz 

VcE= 10 V, Ic = 10 mA 
f = 1.0 kHz 


0.0008 

0.0004 


Output Conductance 

hoe 

VcE = 10 V, ic = 1.0 mA 
f = 1.0 kHz 

VcE= 10 V, Ic = 10 mA 
f = 1.0 kHz 

5.0 

25 

35 

200 

/xmhos 

Collector-Base Time Constant 

f-b'Cc 

VcE = 20 V, Ic = 20 mA 
f = 31.8 MHz 


150 

psec 

Real Part Input Impedance 

^efhief 

Vce = 20V, lc = 20mA 
f = 300 MHz 


60 

Ohms 

Current Gain Bandwidth 

Product 

L 

VcE = 20 V, Ic = 20 mA 
f = 100 MHz 

300 


MHz 

Noise Figure 

NF 

VcE = 10V, lc = 100 liA 


4.0 

db 


Rg = 1.0 k^2. f = 1.0 kHz 
BW= 1.0 Hz 


* Pulse Test; Pulse Width ^ 300yusec; Duty Cycle ^ 2%. 


Vcc=+30V 



Figure 1 Equivalent Test Circuit for Measuring Delay and Rise Times 


Vcc= + 30V 



~ “ RISE TIME s 5 nsec 

Figure 2 Equivalent Test Circuit for Measuring Storage Fall Time 
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MEDIUM POWER 

♦ mm BlliAICDOWN VOLTAGE 

♦ LOW SATURATION VOLTAGE 

♦ FAST SWITCHING SPEEDS 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

^CBO 

120 

Volts 

Collector-Emitter Voltage 

^CEO 

80 

Volts 

Emitter-Base Voltage 

^EBO 

7.0 

Volts 

Total Device Dissipation 

Pd 



@ T^ = 25°C 

0.8 

Watts 

@Tc = 25°C 


2.8 


@Tc = 100°C 


1.6 


Derating Factor above 25°C 




@ T^ = 25°C 


4.6 

mW/°C 

Storage Temperature 

Ttg 

—65 to +200 

®C 

Junction Temperature 

T 

-65 to +200 




ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 

CHARACTERISTIC I SYMBOL I TEST CONDITIONS I MIN^ 

Collector-Base Breakdown Voltage BV(;>bo Ic = 100 /xA, l^ = 0 120 

Emitter-Base Breakdown Voltage BV^bo I^. = 0, I^ = 100 7.0 

Collector Saturation Voltage V^Efsat) 

2N2243 Ib = 15 mA, Ic = 150 mA 

_ 2N2243A _ 

Collector-Base Cutoff Current Icbo ^cb = 60 V 

Ig = 0, VcB = 60 V, = 150X 

Emitter-Base Cutoff Current I^bq = 6, V^b = 5.0 V 

DC Current Gain hcc U = 100 uA, V^-c = 10 V 15 


DC Pulsed Current Gain 


Small Signal Current Gain 


Output Capacitance C^^ 

Stored-Charge Time Constant T,^ 

* Pulse Test: Pulse Width < 300^sec; Duty Cycle = 1%. 


INPUT PULSES AT POINT 
PULSE B 


SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

BVceo 

lc = 100 fiA, 1^ = 0 

120 


Volts 

®^EBO 

\c = 0, Ie= 100 fiA 

7.0 


Volts 

^CE(sat) 






Ib = 15 mA, Ic = 150 mA 


0.35 

Volts 




0.25 


*CBO 

Ig = 0, VcB = 60 V 


10 

nA 


Ig = 0, VcB = 60 V, = 1 SO'C 


15 

fxA 

*EBO 

lc = 0, Vbb = 5.0V 


50 

nA 

hpE 

lc = 100 /xA, VcE = 10V 

15 




lc = 10mA, VcE = 10V 

30 




lc = 10mA, VcE=10V 

20 




T^ = -55°C 




hpE* 

lc = 150mA,VcE = 10 V 

40 

120 


lc = 500mA,VcE = 10V 

15 




Ic = 150 mA, VcE = 1.0 V 

30 



hfe 

lc = 50mA, VcE=10V 

2.5 




f = 1.0 kHz 




^ob 

lc = 100 /xA, 1^ = 0 


15 

Pf 


See Figure 1 


2.1 

fisec 


,-nm 


O.Zms-H h— 
i-—8 ms- 



TO OSCILLOSCOPE 

INPUT IMPEDANCE (Rin)«IOma 
INPUT CUPACITANCE (Cin)»ll.5pf 
RISE TIME (tr)< 14 nseC 



Figure 1 
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IMAXIMUM RATINGS 


NPf 

m 

• LOW SATURATION VOLTAGE 

• HIGH BREAKDOWN VOLTAGE 

• HIGH COLLECTOR CURRENT 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

^CBO 

80 

Volts 

Collector-Emitter Voltage 

^CEO 

35 

Volts 

Emitter-Base Voltage 

^EBO 

7.0 

Volts 

Collector Current 

L 

1 

Amp 

Total Device Dissipation 
(a T^ = 25"C 
(© Tc = 25°C 
(a Tc = lOOX 

Pd 

0.8 

5.0 

2.8 

Watts 


Storage Temperature 
Junction Temperature 
Lead Temperature, 1/16 inch from 
case, 10 sec. max. 

Derating Factor above 25°C 
T^ = 25X 


-65 to +200 
+200 ~ 
T^OO 


mW/®C 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 


Collector-Base Breakdown Voltage 
Emitter-Base Breakdown Voltage BV^g^ 

Collector-Emitter Sustaining Voltage ^c£ 0 ($us)* 

Base Saturation Voltage 

Collector-Base Cutoff Current I^bq 

Emitter-Base Cutoff Current I^bo 

DC Pulsed Current Gain hpg* 

High Frequency Current Gain | h^^ | 

Output Capacitance C^^ 

Collector-Base Time Constant r^'C^ 

Pulse Test: Pulse Width = 300 fisec; Duty Cycle < 1%. 


S YMB OL TEST CONDITION S 

"bVcbo _Ic^ 100 0 

BVpgo Ic = 0, Ip = 100 M 


V * 

''CEO(sus) 

1^;- = 30 mA, L = 0 

^BE(sat) 

Ic = 1000 mA, Ig = 1i 

*CBO 

l, = 0, Vcb = 60V 


1^ = 0, V^B = 60 V, T 

*EBO 

1^ = 0, Vpg = 5.0 V 

hpE* 

1^ = 150 mA, VcP=1 


1^ = 10 mA, V^p = 10 V 
Ic = 1.0 A, VcE = 10 V 

U = 50 mA, Vpp = 10V 
f = 20MHz 

rp"ro,VcB=iov 

f = 140 kHz 

lc = 10mA, VcB = 10V 
f = 4MHz 


MIN. 

MAX. 

UNIT 

80 


Volts 

7.0 


Volts 

35 


Volts 


1.6 

Volts 


10 

nA 


10 

/jiA 


10 

nA 

40 

120 


30 



15 



3.0 




12 



800 

psec 
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MEDIUM POWER 

• LOW NOISi 

• LOW SATURATION VOLTAOE 

• HIOM COLLECTOR CURRENT 



MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

^CBO 

60 

Volts 

Collector-Emitter Voltage 

^CEO 

5 

Volts 

Emitter-Base Voltage 

^EBO 

30 

Volts 

Collector Current 

'c 

1.0 

Amp 

Base Current 

*B 

200 

mA 

Total Device Dissipation 
@ T^ = 25®C 

Pd 

1.8 

Watts 

Derating Factor above 25®C 
@T^ = 25°C 


10.3 

mW/X 

Storage Temperature 

Ts*, 

-65 to +200 

‘’C 

Junction Temperature 

Tj 

200 

‘^C 

Lead Temperature, 1/16 inch from 
case, 10 seconds max. 


300 



[ j— .030 MAX, 
U 3 LEADS 


.100 OIA.— 
.050 — 
EMITTER-V 




COLLECTOR IS INTERNALLY CONNECTED TO CASE 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Collector-Base Breakdown Voltage 

^^CBO 

lc = 10^A, Ie = 0 

60 


Volts 

Collector-Emitter Breakdown Voltage 

BVceo* 

i^^ = 10 mA, Ig = 0 

30 


Volts 

Emitter-Base Breakdown Voltage 

®^EBO 

|^ = 0, |£=10/xA 

5.0 


Volts 

Base Saturation Voltage 

V * 

''BEfsatl 

\q = 150 mA, Ig = 15 mA 


1.0 

Volts 


\q = 500 mA, Ig = 50 mA 


1.3 




|^ = 1.0A, Ib = 100 mA 


1.6 


Collector Saturation Voltage 

^CEfsatl* 

1(3 = 150 mA, Ig = 15 mA 


0.2 

Volts 


Iq = 500 mA, Ig = 50 mA 


0.5 




= 1.0 A, Ig = 100 mA 


1.0 


Collector-Base Cutoff Current 

*CBO 

Vcb = 50V,Ie = 0 


10 

nA 


VcB = 50 V, Ij = 0, = 150°C 


10 

fiA 

Emitter-Base Cutoff Current 

*EBO 

Vbb = 3.0V,Ic = 0 


10 

nA 

DC Current Gain 

hpE* 






2N5079 

2N5080 

2N5079 

2N5080 

2N5079 

2N5080 

2N5079 

2N5080 

2N5079 

2N5080 

2N5079 

2N5080 

High Frequency Current Gain 
Output Capacitance 
Input Capacitance 
Noise Figure 


VcE = 10 V. Ic = 1.0 mA 
VcE = 10V, lc = 10mA 
VcE = 10 V, Ic = 150 mA 
VcE = 10V, lc = 500 mA 

Vpp = 10V, lc = 1.0A 


VcE = 20 V, Ic = 50 mA 
f = 100 MHz 

VcB = 10V. 1^ = 0 

f = 1.0 MHz 


f = 1.0 MHz _ 

VcE = 5.0 V, Ic = 200 ^A, Rs = 510^^ 
f = 1.0 kHz, BW = 200 Hz 


Pulse Test: Pulse Width = 300 /xsec; Duty Cycle = 1%. 
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nm TRANSISTOR 
RF/IF AMPUFIER 

• mm PBEOUENOY 

• HIGH VOLTAGE 

• HIGH CURRENT GAIN 


2N915 

2n915A 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

^CBO 

70 

Volts 

Collector-Emitter Voltage 

^CEO 

cn 

O 

Volts 

Emitter-Base Voltage 

^EBO 

5 

Volts 

Collector Current 


Limited by Dissipation only 

Total Device Dissipation 

Pd 



@ T^ = 25°C 


0.36 

Watts 

@Tc = 25°C 


1.2 


@ Tc = 100°C 


0.68 


Derating Factor above 25°C 




@ T^ = 25°C 


2.1 

mW/°C 

@Tc = 25°C 


6.85 


Storage Temperature 

Tst. 

-65 to -f200 

°C 

Junction Temperature 

Tj 

-I-200 

°C 




J 


3LEADS 

^OIA. 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Collector-Base Breakdown Voltage 

®^CBO 





2N915 

|^ = 100 M, Ie = 0 

70 


Volts 

2N915A 


|^ = 10M, Ie = 0 

70 


Volts 

Emitter-Base Breakdown Voltage 

®^EBO 

|^= 10 M, Ic = 0 

5 


Volts 

Collector-Emitter Sustaining Voltage 

^CEOfsusl* 

l(^ = 10 mA, Ig = 0 

50 


Volts 

Base Saturation Voltage 

^BEfsaf) 

1^ = 10 mA, Ig = 1 mA 


0.9 

Volts 

Collector Saturation Voltage 

^CE(sa+) 





2N915 

Ip = 10 mA, L = 1 mA 


1.0 

Volts 

2N915A 




0.2 


Collector-Base Cutoff Current 

^CBO 





2N915 

Vcb = 60 V,Ie = 0 


10 

nA 

2N915A 



2 


2N915 


Vcb = 60 V, Ie = 0, 1^ = 150^ 


30 

/xA 

2N915A 



3 


DC Pulse Current Gain 

hpE* 

lc = 10 mA, Vce = 5 V 

50 

200 


DC Pulse Current Gain 

hfE* 





2N915A 

lc = 10 M, Vce = 5 V 

50 

200 


Both Types 


le = 100 M, Vce = 5 V 

50 

200 


Both Types 


lc = 1.0mA, Vce = 5 V 

50 

200 


Both Types 


lc = 10 mA, VcE = 1 V 

50 

200 


Both Types 


lc = 100 mA,VcE = 1 V 

15 



Emitter-Base Cutoff Current 

*EBO 





2N915A 

o 

II 

> 

CO 

II 


2 

nA 

High Frequency Current Gain 

|h,J 





2N915 

VcE= 15 V, lc = 10 mA 

2.5 



2N915A 


f = 100 MHz 

6.0 



Small Signal Current Gain 

hfe 





2N915 

VcE = 5 V. Ic = 1 mA 

40 

200 


2N915A 


f = 1 kHz 

50 

200 


Small Signal Current Gain 


Vcp = 5 V, U = 5 mA 

50 

250 



f = 1 kHz 





f 
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Ic - COLLECTOR CURRENT (mA) 


CHARACTERISTIC 

Output Capacitance 

Input Capacitance 

Input Resistance 

Output Conductance 

Collector-Base Time Constant 
Noise Figure 


SYMBOL 


2N915 

2N915A 

2N915 

2N915A 


2N915A 


TEST CONTDITIONS 


Veb = 0.5V, Ic = 0 

VcE = 5 V, Ic = 5 mA 
f = 1 kHz 

VcE = 5 V, Ic = 1 mA 
f = 1 kHz 

VcE = 5 V, Ic = 5 mA 
f = 1 kHz 

VcE = 5 V, Ic = 1 mA 
f = 1 kHz 

VcB = 10 V, lc = 10 mA 
f = 40 MHz 


Vce = 5V, Ic = 10M 
f = 1 kHz 
Rs = 10kn 
BW = 200 Hz 


iumhos 

/^mhos 


I 

I 

I 

I 

I 

I 


Pulse Test: Pulse Width = 300 /isec; Duty Cycle = 1%. 


Collector Characteristics 


Collector Characteristics 


Collector Characteristics 


/.l6mA 
n4mA,/M ' 







■ Ta- 

25»C 

— 

— 

















■ 




■ 




m 





80 100 
Vce-COLLECTOR VOLTAGE (Volts) 



80 100 
Vce-COLLECTOR VOLTAGE (Voitt) 



20 40 60 80 

Vce-COLLECTOR VOLTAGE (Volts) 


Base-Emitter Saturation Voltage 
vs 

Collector Current 



£ .5 12 5 10 20 50 100 

Ic-COLLECTOR CURRENT (mA) 


Collector Saturation Voltage 
vs 

Collector Current 


I! 

m I 

jj 

_lupsii 

giSSSi illSaS riiiiiaiii 

iiii 


Ic COLLECTOR CURRENT (mA) 


Typical Base Characteristics 



0.5 0.6 0.7 0.8 ( 

Vac-BASE VOLTAGE (Volts) 







































Reverse Transfer Admittance 
vs 

Collector Current and 
Voltage-Input Short Circuit 







.. 1 

L_ 



















Obv 





1 



20V 








-t>re 













.L J 





1 (=1 

OO V 

Hz 








i 




_ 

.... 















-Qre 












Vc£=5V 







_I0.2QV_ 




qi_^_1_ I _ I _^—I-1-1 

0 4 8 !2 16 20 

Ic COLLECTOR CURRENT (mA) 


Forward Transfer Admittance 
vs 

Collector Current and 
Voltage-Output Short Circuit 



Ic-COLLECTOR CURRENT (mA) 


Output Admittance 
vs 

Frequency - Input Short Circuit 



Input Admittance 
vs 

Frequency - Output Short Circuit 



f-FREQUENCY (MHz) 


Input Admittance 
vs 

Collector Current and 
Voltage-Output Short Circuit 



Output Admittance 
vs 

Collector Current and 
Voltage-Output Short Circuit 
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JANUARY 1968 


RF/rF AMPUFJER 

• HIGH pmomncY 

• HIGH VOLTAGE 

• HIGH CURRENT GAIN 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

^CBO 

2N916, 

2N916A 

45 

2N916B 

60 

Volts 

Collector-Emitter Voltage 

< 

0 

0 

25 

30 

Volts 

Emitter-Base Voltage 

^EBO 

5 

5 

Volts 

Collector Current 

'c 

Limited by Dissipation Only 


Total Device Dissipation 

Pd 




25^C 

0.36 

Watts 

@Tc = 25°C 
@ Tc = 100°C 


1.2 

0.68 


Derating Factor above 25°C 
(S = 25'>C 


2.1 

mW/°C 

@ Tc = 25X 


6.85 


Storage Temperature 


-65 to +200 

"C 

Junction Temperature 

Tj 

+200 

°C 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN 

Collector-Base Breakdown Voltage 

2N916, 2N916A 
2N916B 

^^CBO 

Ic = 10 M, Ie = 0 

Ic = 10 M, Ie = 0 

45 

60 

Emitter-Base Breakdown Voltage 

®^EBO 

|^=10 M, lc = 0 

5 

Collector-Emitter Sustaining Voltage 

2N916, 2N916A 
2N916B 

^CEOisusi* 

1^ = 10 mA, Ib = 0 

25 

30 

Collector Saturation Voltage 

2N916, 2N916A 
2N916B 

^CE(sa+l 

= 10 mA, L = 1 mA 


Collector Saturation Voltage 

2N916A 

2N916B 

^CEfsat) 

Iq = 100 mA, Ig = 10 mA 


Base Saturation Voltage 

^BEfsail 

1(3 = 10 mA, Ib = 1 mA 


Base Saturation Voltage 

2N916A 

2N916B 

^BEfsatl 

l^ = 100 mA, Ib = 10 mA 


Collector-Base Cutoff Current 

2N916, 2N916A 
2N916B 

2N916, 2N916A 
2N916B 

*CBO 

Vcb = 30V. Ie = 0 

Vcb = 45V, Ie = 0 

Vcb = 30V, Ie = O.Ta = 150“C 
V(;b = 45 V, Ie = 0, T^ = 150°C 


Emitter-Base Cutoff Current 

2N916B 

*EBO 

0 

II 

__o 

> 

CO 

II 

ca 

lU 

> 


DC Pulse Current Gain 

hpE* 

lc==10mA,VeE = 5V 

50 

DC Pulse Current Gain 

2N916A, 2N916B 

hpE* 

lc = 100 mA, VcE = 1 V 

15 


MAX. 

UNIT 


Volts 

Volts 


Volts 


Volts 

Volts 

0.5 

Volts 

0.2 

Volts 

1.0 

Volts 

0.5 

Volts 

0.9 

Volts 

1.3 

Volts 

1.2 


10 

nA 

2 


10 

fiA 

3 


2 

nA 

200 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

DC Pulse Current Gain 

2N916B 

hpE* 

Ic=10M.Vce = 5V 

60 

200 



All Types 


lc = 100M, Vce = 5V 

50 

200 



All Types 


!c = 1.0 mA,VcE = 6V 

50 

200 



All Types 


lc = 10mA, VcE = 1 V 

50 

200 


High Frequency Current Gain 







2N916, 2N916A 

lc = 10mA, Vce = 15V 

3.0 




2N916B 


f = 100 MHz 

5.0 



Small Signal Current Gain 


Ic = 5 mA, VcE = 5 V 

50 

250 




f =1 kHz 




Small Signal Current Gain 







2N916, 2N916A 

Ic = 1 mA, VcE = 5 V 

40 

200 



2N916B 


f =1 kHz 

50 

200 


Output Capacitance 

2N916, 2N916A 

Cob 

Vcb = 5V, Ie = 0 


6 

Pf 


2N916B 



3 

Pf 

Input Capacitance 

2N916, 2N916A 

Cib 

Veb = 0.5V, Ic = 0 


10 

Pf 


2N916B 



5 

pf 

Input Resistance 


K 

Ic = 5 mA, VcE = 5 V 


2000 

ohms 




f =1 kHz 

Ic = 1 mA, VcE = 5 V 


6000 

ohms 




f =1 kHz 




Output Conductance 


hoe 

Ic = 1 mA, VcE = 5 V 


75 

/imhos 




f =1 kHz 

Ic = 5 mA, VcE = 5 V 


125 

/<mhos 




f =1 kHz 




Collector-Base Time Constant 

••b'Cc 

lc = 10mA, VcB = 10V 


300 

psec 




f = 40 MHz 




Noise Figure 

2N916B 

NF 

I Ic = 10 M,Vce = 5V 


1 

4.0 

db 




1 f =1 kHz 







Rs = 10K 

BW = 200 Hz 





Pulse Test: Pulse Width = 300 fisec; Duty Cycle = 1%. 
Neutralized 200 MHz Power Gain vs l^ 


Noise Figure 
vs 

Collector Current 




— 

— 


=— 

—= 

Vet 

x20V 

- lOV — 


- 






= 

— 

— 








































































ol-^_I_^_I_I_I_ I I I I 

0 4 8 12 I6 20 


Ic-COLLECTOR CURRENT (mA) 


Collector Bias Reverse Current 
vs 

Reverse Bias Voltage 




^1 .02 j05 J .2 .5 U} 

Ic-COLLECTOR CUimENT (mA) 


Reverse Transfer Admittance 
vs 

Frequency-Input Short Circuit 



Noise Figure 
vs 

Frequency 



f FREQUENCY (MHx) '00 


Forward Transfer Admittance 


vs 

Frequency-Output Short Circuit 



f - FREQUENCY- (MHx) 





















Collector Characteristics 


Collector Characteristics 


Collector Characteristics 







Vce-COLLECTOR voltage (VoII: 


Vce-COLLECTOR voltage (Volt«) 


Vce-COLLECTOR VOLTAGE (Volt*) 


Collector Saturation Voltage 
vs 

Collector Current 



.2 .5 12 5 10 20 50 100 

Ic COLLECTOR CURRENT (mA) 


Base-Emitter Saturation Voltage 
vs 

Collector Current 


iiiifiaiiiiiiii 



i .5 1 2 5 10 20 50 00 

Ic-COLLECTOR CURRENT (mA) 


Typical Base Characteristics 























.5 ,6 .7 .8 

Vbe-BASE VOLTAGE (Volttl 


Typical Common Emitter Characteristics 


Typical Common Emitter Characteristics 








7 


VcE* 5 
T«25‘ 

OV 



_ / 

/ 












y 

p/ 


Ufa 










\ 



Ufa 





hi^\ 

V j 










.2 .5 I 2 5 10 20 

Ic-COLLECTOR CURRENT (tnA) 



Typical Common Emitter 
Characteristics 


1 

VfcE = 5.0V 

Ic= 1.0mA 









/ 



0 5.0 10 15 20 25 30 

VcE - COLLECTOR VOLTAGE (Vbits) 


-100 -50 0 50 100 

Tj-JUNCTION TEMf€RATURE CO 


Output and input Capacitance 
vs 

Reverse Bias Voltage 



























kCib 







































DC Pulse Current Gain 
vs 

Collector Current 




















5V. +125-0 
















\ 





■ 5V; 25*C 











_ 

__ 


5V,-55*C 




— 


— 


— 



Contours of Constant Gain 
Bandwidth Product - L 




r 




T 






Ta 

25"C 

j 








1 








1 








7 








/7 






1 


1 


L_ 







iW 

1 200 

40C 

1 50C 

60( 


60 oi 

500 

Z_j 

1 

1 


* 

r 

.MHz/- 

~1 


.2 .5 12 5 10 20 

REVERSE BIAS VOLTAGE (Volts) 


.01 .05 J .5 1 5 10 50 
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Reverse Transfer Admittance 
vs 


Collector Current and 
Voltage-Input Short Circuit 



Input Admittance 
vs 

Frequency-Output Short Circuit 



Forward Transfer Admittance 
vs 

Collector Current and 
Voltage-Output Short Circuit 



Input Admittance 
vs 

Collector Current and 
Voltage-Output Short Circuit 



Output Admittance 
vs 

Frequency-Input Short Circuit 



10 20 50 100 200 500 


f-FREQUENCY (MHz) 

Output Admittance 
vs 

Collector Current and 


Voltage-Input Short Circuit 
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UPH TRANSISTOR 




# HIQH FBEOUENCY 

® LOW SATURATION VOLTAGE 

• LOW CAPACITANCE 






imL«ps 

JDIh- 


DODIA-—j I 

45“ 


-BASE 

-COLLECTOR 


[^. 'If * ‘i’ i? ■ '4;”' 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 

CHARACTERISTIC I SYMBOlT TEST"CONDITIONS I MIN. 

Collector-Base Breakdown Voltage I^ = 1.0M, Ie = 0 30 

Collector-Emitter Sustaining Voltage ^ceoisus)* = 3 mA, \q = 0 15 

Emitter-Base Breakdown Voltage Ic = "*0 ’c = ^ ^ 

Collector Saturation Voltage Ig = 1.0 mA 

Base Saturation Voltage Ic = "^0 mA, Ib = 1-0 mA 

Collector-Base Cutoff Current Uro V^r = 15 V, Ir = 0 


DC Current Gain 

High Frequency Current Gain 

Output Capacitance 

Input Capacitance 
Collector Efficiency 

Available Power Gain 

Power Output 

Noise Figure 


SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

BVcbo 

Ic = 1.0 fiA, Ig = 0 

30 


Volts 

W * 

''CEOfsus) 

Iq = 3 mA, Ib = 0 

15 


Volts 

O 

CD 

1^ = 10 M, Ic = 0 

3 


Volts 

^CE(sat) 

1^ = 10 mA, Ig = 1.0 mA 


0.4 

Volt 

^BE(sat) 

|(^ = 10 mA, Ig = 1.0 mA 


1.0 

Volt 

*CBO 

Vcb = 15 V, l, = 0 


10 

nA 


VcB = 15 V,Ta = 150X, Ie = 0 


1.0 

fiA 

hpE 

VcE = 1.0 V, Ic = 3.0 mA 

20 



|h,ei 

\q = 4.0 mA 

VcE= 10 V 
f = 100 MHz 

6.0 



o 

o 

VcB = 10 V 


1.7 

pf 


|^ = 0, f = 140 kHz 

VcB = 0, f = 140 kHz 

le = 0 


3.0 


Cib 

Veb = 0.5 V 

1^ = 0, f = 140 kHz 


2.0 

Pf 

V 

Vcb = 15 V 
f = 500 MHz 

25 


% 


\q = 8.0 mA 





Iq = 6.0 mA 

15 


db 


Vcb = 12 V 
f = 200 MHz 
(Figure 1) 




Po 

\q = 8.0 mA 

VcB = 15 V 

f = 500 MHz (Figure 2) 

30 


mW 

NF 

1(3 = 1.0 mA 

VcE = 6.0 V 
f = 60 MHz 


6 

db 


= 400 n 





* Pulse Test; Pulse Width = 300/^sec; Duty Cycle = 1%. 
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TYPICAL COLLECTOR CHARACTERISTICS 





200 MHz Power Gain 
vs 

Collector Current 
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TYPICAL HIGH FREQUENCY CHARACTERISTICS 500 MHz Power Output and 

Collector Efficiency 

Neutralized 200 MHz Power vs 

Gain Amplifier Test Circuit Collector Current 
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500 MHz Oscillator 
Test Circuit 


(NOTE 3) SOpf 





(NOTE I) 
FIG. 2 


f ~ L|> 3.5 TURNS NO. 16 TINNED COPPER WIRE; ^ DIA; 

k - 1 TURNS RATI0«ai4 TO 2 '• 

>10000 4= 00#f t.2- e TURNS N0.I6 TINNED COPPER WIRE', 4-DIA; ^ 1 
? -i- TURNS RATIO» 6 TO I * 

I ~ L 3 -MILLER ♦4303(.4-.65#3h) 


(1) COAX PLUMBING CONSIST OF THE 
FOLLOWING GR AIR LINES! 

2 TYPE 874 TEE 

I TYPE 874-020 ADJUSTABLE STUB 
I TYPE 874-LA ADJUSTABLE STUB 
I TYPE 874-WN3 SHORT-CIRCUIT 
TERMINATION 

(2) 2 TURNS ^16 AWG WIRE, 3/8 INCH 
00, I 1/4 INCH LONG 

(3) 9 TURNS ^22 AWG WIRE, 3/16 INCH 
OD, 1/2 INCH LONG 


Ic (mA) 
^ LONG. 


Collector-Base Diode 
Reverse Current 
vs 

Temperature 



TYPICAL ELECTRICAL CHARACTERISTICS 


Collector-Base Diode 
Reverse Current 
vs 

Voltage 


Output Capacitance 
vs 

Reverse Bias Voltage 


25 50 75 100 125 150 

Tj CO 


8 12 16 20 
Vrn (VOLTS) 



0 2.0 4.0 60 

VcB (VOLTS) 











Base Saturation Voltage 
vs 

Collector Current 


TYPICAL ELECTRICAL CHARACTERISTICS 
Collector Saturation Voltage 
vs 

Collector Current 


Input Capacitance 
vs 

Reverse Bias Voltage 
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Pulsed DC Current Gain 
vs 

Collector Current 
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Noise Figure 
vs 

Frequency 
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Reverse Transfer Admittance 
vs 

Frequency — Input Short Circuit 
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TYPICAL SMALL SIGNAL PARAMETERS 

Input Admittance Output Admittance 

vs vs 

Collector Current Collector Current — 

Output Short Circuit Inpu, short Circuit 
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NPN TRANSISTOR 

RF/ir AMPUFER 

• HIGH FRiQUiHCY 

• LOW SATURATION VOLTAGE 
m fast switching SPEEDS 


JANUARY 1968 


2N2369A 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

^CBO 

40 

Volts 

Collector-Emitter Voltage 

^CES 

40 

Volts 

Collector-Emitter Voltage 

^CEO 

15 

Volts 

Emitter-Base Voltage 

^EBO 

4.5 

Volts 

Collector Current 

'c 

200 

mA 

Total Device Dissipation 

Pd 



(g = 25°C 


0.36 

Watt 

(g Tc = 25X 


1.2 


@Tc = 100°C 


0^68 


Derating Factor Above 25®C 




(g = 25X 


2.1 

mW/X 

(g Tc = 25^ 


6.85 


Storage Temperature 

Tstg 

-65 to 4-200 

°C 

Junction Temperature 

Tj 

+200 

°c 



ELECTRICAL CHARACTERISTICS at +25X (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Collector-Base Breakdown Voltage 

®^CBO 

Ic = 10mA, Ib = 0 

40 


Volts 

Collector-Emitter Sustaining Voltage 

W * 

''CEOfsusl 

Ic = 10 mA, Ig = 0 

15 


Volts 

Collector-Emitter Voltage 

^^CES 

Iq = 10 /ulA, Ig == 0 

40 


Volts 

Emitter-Base Breakdown Voltage 

^^EBO 

Ie = 10/2A, Ic = 0 

4.5 


Volts 

Base Current 


Vce = 20 V, V8e = 0 


-0.4 

mA 

Collector-Emitter Cutoff Current 

^CES 

Vce = 20V,V8, = 0 


0.4 

mA 

Collector Saturation Voltage 

^CEfsatl 

Iq = 10 mA, Ig == 1 mA 


0.2 

Volts 



\q = 30 mA, Ig = 3 mA 


0.25 




Ij^ = 100 mA, Ig = 10 mA 


0.5 




1(3 = 10 mA, Ig = 1 mA 


0.3 




T^ = 125X 





Base Saturation Voltage 


= 10 mA, Ig = 1 mA 
\q = 30 mA, Ig = 3 mA 
1^ = 100 mA, Ig = 10 mA 
= 10 mA, Ig := 1 mA 
T^ = 125®C 
Ip = 10 mA, Ir = 1 mA 


Collector-Base Cutoff Current 

•CBO 

o 

o 

O 

to 

> > 
O O 
CM CM 

II ii 

OO CO 

u u 

> > 


0.4 

30 

mA 

DC Pulse Current Gain 

hfE* 

lc = 10mA, VcE= 0.35 V 

Ic = 10 mA, VcE = 0.35 V, = -55°C 
lc = 100 mA, VcE = 1.0V 

Ic = 30mA, VcE = 0.4 V 

40 

20 

20 

20 

120 


High Frequency Current Gain 

Ihfal 

Ic - 10 mA, VcE = 10 V, f = 100 MHz 

5 



Output Capacitance 

Cob 

Vcb = 5V, l£ = 0,f = 140 kHz 


4 

pf 

Storage Time 

‘.(n) 

Ic = Ig, = lg 2 = 10 mA (See Figure 1) 


13 

nsec 

Turn-On Time 

ton 

Ic = 10 mA, Ig, = 3 mA, Vcc = 3 V, 

Vog = 1.5 V (See Figure 2) 


12 

nsec 

Turn-Off Time 

^off 

Ic = 10 mA, Ig, = 3 mA, Ig 2 = 1.5 mA, 

Vcc = 3 V (See Figure 2) 


18 

nsec 


Pulse Test: Pulse Width = 300 fisec, Duty Cycle = 2% 
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0.1 IKa ^ 


Pulse Generator 
Vjn Rise Time-« Insec 
Source Impedance® SOA 
PW- 300 nsec 
Duty cycle ^2% 


To sampling Oscilloscope 
Input Impedance = 50A 
Rise Time:^lnsec 


1096 Pulse 
waveform at point "a 
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JANUARY 1968 



NPN TRANSiSTOR 

RF/IF AMPLiFtER 

• Hi<3H FREQUENCY 

• LOW LEAKAGE 

• HIGH POWER GAIN 


2N2616 

2N2729 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

^CBO 

30 

Volts 

Collector-Emitter Voltage 

^CEO 

15 

Volts 

Emitter-Base Voltage 

Vebo 

3.0 

Volts 

Collector Current 


50 

mA 

Total Device Dissipation 

T^ = 25°C 
@Tc = 25°C 

Pd 

0.3 

0.8 

Watts 

Derating Factor above 25®C 
(a T^ = 25®C 
@ Tc = 25®C 


2.1 

4.56 

mW/°C 

Storage Temperature 


-65 to 4-300 

°C 

Junction Temperature 

L 

4-200 

®c 






ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Collector-Base Breakdown Voltage 

BVcbo 

lc = 1.0 M, Ie = 0 

30 


Volts 

Emitter-Base Breakdown Voltage 

®^EBO 

1^ = 0, Ie = 10 m 

3.0 


Volts 

Collector-Emitter Sustaining Voltage 

V * 

''CEOfsus) 

\(2 — 3.0 mA, Ib = 0 

15 


Volts 

Collector Saturation Voltage 

^CEfsat) 

Ij^ = 10 mA, Ig = 1.0 mA 


0.4 

Volts 

Base Saturation Voltage 

^BEfsat) 

l^ = 10 mA, Ig = 1.0 mA 


1.0 

Volts 

Collector-Base Cutoff Current 

*CBO 

L = 0.Vcb = 15V 

Ig = 0, Vg-B = 15 V, = 150°C 


1.0 

1.0 

> > 

DC Pulsed Current Gain 

hpE* 

Ic = 3.0 mA, V^E = 1.0 V 

20 

L_- 


High Frequency Current Gain 

|h,al 

Ic = 4.0 mA,VcE = 10 V 
f = 100 MHz 

6.0 



Output Capacitance 

Cob 

Ie = 0,Vcb=10V 

f = 140 kHz 


2.8 

Pf 

Input Capacitance 

Gib 

lc = 0, Vbe = 0.5V 

f = 140 kHz 


2.0 

Pf 

Available Power Gain (See Figure 1) 

Ap 

lc = 6.0 mA, VcE = 12 V 
f = 200 MHz (Figure 1) 

15 


db 

Power Output (See Figure 2) 

Po 

lc = 8.0 mA, Vce = 15V 
f= 500 MHz (Figure 2) 

30 


mW 

Noise Figure 

NF 

f = 60 MHz 

Source resistance = 400 ^2 

Ic = 1.0 mA,VcE = 6.0 V 


6.0 

db 

Collector Efficiency 

1 

lc = 8.0mA,VcB = 15V 

f = 500 MHz 

25 


% 


* Pulse Test: Pulse Width = 300/isec; Duty Cycle = 1% 
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500 MHz OSCILLATOR TEST CIRCUIT 



Notes: 

(1) Coax plumbing consists of the following GR air lines: 

2 Type 874 TEE 

1 Type 874 - D20 Adjustable Stub 
1 Type 874 - LA Adjustable Line 
1 Type 874 - WN3 Short-Circuit Termination 

(2) 2 turns #16 AWG wire, 3/8 inch OD, 1-1/4 inch long 

(3) 9 turns #22 AWG wire, 3/16 inch OD, 1/2 inch long 
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NPN TRANSISTOR 

RF/IF AMPLIFIER 

• HIGH FREQUENCY 

• HIGH POWER GAIN 

• LOW CAPACITANCE 



MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

^CBO 

35 

Volts 

Collector-Emitter Voltage 

^CEO 

20 

Volts 

Emitter-Base Voltage 

^EBO 

3.0 

Volts 

Collector Current 

*C 

Limited by only 


Total Device Dissipation 

T^ = 25°C 

Pd 

0.2 

Watts 

Storage Temperature 

Tst. 

-65 to +200 

°C 

Junction Temperature 

Tj 

+200 

°C 

Derating Factor above 25°C 
@ T^ = 25X 


1.14 

mW/‘^C 


OODIA-—] 
.050-^ 1- 

EMIT TER-^y ^^ 

45“ 


-BASE 

-COLLECTOR 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 

CHARACTERISTIC SYMBOL TEST CONDITIONS" ~ M I N. _ 

Collector-Base Breakdown Voltage 1^ = 1.0 M, = 0 35 

Emitter-Base Breakdown Voltage BVggQ l^ = 0, Ig = 10 M 3.0 

Collector-Emitter Sustaining Voltage V^^orsus/ Ib = 0 20 

Collector-Base Cutoff Current I^bo Ie = 0. ^cb = 15 V 

|g = 0, Vcb = 15V, Ta = 150°C 

DC Current Gain hpg l^ = 2.0 mA, = 2.0 V 30 

Small Signal Current Gain l^^ = 2.0 mA, V^^p = 15 V 30 

f = 1 kHz 

High Frequency Current Gain | | 1^ = 2.0 mA, V^p = 15 V 7.0 

f= 100 MHz ___ 

Output Capacitance C,b lp = 0,VcB = 15V 

f = 140 kHz 

Collector-Base Time Constant r^ C^ Iq = 2.0 mA, V^g = 15 V 15 

f = 31.9 MHz, 4th Lead = gnd 

Available Power Gain Neutralized G 1,3 = 2.0 mA, V^^^p = 15 V 15 

f = 200 MHz (Figure 1) 

Noise Figure NF Source Resistance 50S2 

lc = 2.0 mA, VcE = 15 V 
f = 200 MHz 

* Pulse Test: Pulse Width = 300 /xsec; Duty Cycle = 1%. 

' FIGURE 1 — CIRCUIT USED TO MEASURE POWER GAIN AT 200 MHz 


2 1/2 TURNS 
C T. NO, 18 
WIRE 3.0" 10 
% 1/2" LONG V 


lOOOpf^' 


/I 

4 V L* 


lOOOpf 1 

C4 

^,-ep. ; 

: looofl < 


lOOOpf Y 


F A 



:i5oon <22oon 

u Jr" 


. 3 TURNS N0.22 
WIRE 3/8" 10 X 
3/4" LONG 


AMELCO SEMICONDUCTOR 


A TELEDYNE COMPANY 


NOTE 1 (Neutralization Procedure): (a) Connect a 200 MHz signal generator (with Zq^,^ = 
50 ohms) to the input terminals of the amplifier, (b) Connect a 50-ohm r-f voltmeter 
across the output terminals of the amplifier, (c) Apply and and with the 
signal generator adjusted for 10 mV output, tune Cj, C;,, and Cy for maximum output. 

(d) Interchange the connections to the signal generator and the output indicator. 

(e) With sufficient signal applied to the output terminals of the amplifier, adjust C,.j 
for a minimum indication at the input, (f) Repeat steps (a), (b), and (c) to determine 
if retuning is necessary. 
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MPH TRAMSiSTOR 
RF/IF AMPLIFIER 
« HI6H POWER mm 
« HIGH FREQUENCY 
^ LOW SATURATION VOLTAGE 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC _ SYMBOL 

Collector-Base Breakdown Voltage BV^bo 


TEST CONDITIONS 

lc = 1.0 fiA, lp = 0 


Emitter-Base Breakdown Voltage 

®^EBO 

|^ = 0, Ie= 10 M 

3.0 


Volts 

Collector-Emitter Sustaining Voltage 

^CEOfsus)*^ 

= 4.0 mA, Ig = 0 

13 


Volts 

Collector Saturation Voltage 

^CEfsat) 

= 10 mA, Ig = 1.0 mA 


0.4 

Volts 

Base Saturation Voltage 

^BEfsat) 

\q = 10 mA, Ig = 1.0 mA 


1.0 

Volts 

Collector-Base Cutoff Current 

*CBO 

Ie = 0,Vcb=15V 

Ij = 0, VcB = 15 V, = 150”C 


10 

1.0 

nA 

/jiA 

DC Current Gain 

hpE 

lc = 4.0 mA, VcE = 10V 

20 

200 

_ 

Small Signal Current Gain 


Ic = 4.0 mA, VcE = 10 V, f = l.kHz 

20 

200 


High Frequency Current Gain 

I ^fe I 

lc = 4.0 mA,VcE = 10 V 
f = 200 MHz 

3.0 



Output Capacitance 

o 

Ib = 0, Vcb = 10V 
f = 1 MHz 


2.5 

Pf 

Collector-Base Time Constant 

rb'Ce 



15 

psec 

Neutralized Small-Signal 

Power Gain 

^Pe 

lc = 4.0 mA, VcE = 10V 
f = 200 MHz (Figure 1) 

16.5 


db 

Unneutralized Small-Signal 

Power Gain 

Gpa 

lc = 4.0 mA,VcE = 10 V 
f = 200 MHz (Figure 2) 

10 


db 

Power Output 

Po 

lE = -12mA,VcB = 10V 

f = 500 MHz (Figures) 

40 


mW 

Spot Noise Figure 

NF 

f = 200 MHz 

Source resistance = 7512 

Ie = 1.5 mA, Vc8 = 10 V 


4.5 

db 


Pulse Test: Pulse Width = 300 Aisec; Duty Cycle = 1%. 
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C7 



TO 50 a 
DETECTOR 


CIRCUIT COMPONENT INFORMATION 

Cl, C2. and C9: 0.05/if 
C3: 1.5—lOpf 
C4andC5: 1000 pf 
C6 and C7: 3—15 pf 
C8: 25/if 
Rl: 2.2 

LI: lT#12AWG,2cmlD' 

L2 and L3: 200 MHz RFC 
L4: i/2T#12AWG,3cmlD 
D1 and 02: 1N2070 


FIGURE 1 - NEUTRALIZED 200 MHz INSERTION POWER GAIN TEST CIRCUIT 



TO 50 XI 
DETECTOR 


NEUTRALIZATION ADJUSTMENT PROCEDURE 

After tuning amplifier as for normal gain measurement, 
reverse input and output connections and tune L2 for 
minimum indication on detector. 

CIRCUIT COMPONENT INFORMATION 

Cl: 3—12pf C6: 0.05/if 

C2: 1000 pf C7: 0.001 /if 

C3: 1.5—7.5 pf Rl: 100 « 

C4 and C5: 0.01 /if R2: 1 k« 

LI: 3% T#16 AWG, 5/16" ID, 1" length. 

Turns Ratio to 3 
L2: 0.4—1.0/ih,Q > 75 
L3: 8 T #16 AWG, i/s" ID, Vz" length. 

Turns Ratio 8 to 1 
L4: 200 MHz RFC 


FIGURE 2 - UNNEUTRALIZED 200 MHz INSERTION POWER GAIN TEST CIRCUIT 


DOUBLE STUB TUNER 



TO 50X1 
DETECTOR 


CIRCUIT COMPONENT INFORMATION 

Cl,C2andC3: 1000 pf 
C4: 250 pf 
Rl’ 2 2 k^l 

LI: 7't #22 AWG, ID, Vi length 
L2: 33/4 T #18 AWG, Vz" ID, V length 
L3: 500 MHz RFC 
Double Stub Tuner: Weinschel 
DS 109L (or equivalent) 


FIGURE 3 - 500 MHz OSCILLATOR POWER OUTPUT TEST CIRCUIT 
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JANUARY 1968 


# mm mmmmy 

♦ iOW SATUItATION VOLTAGE 


MAXIMUM RATINGS 





CHARACTERISTIC 

SYMBOL 

Collector-Base Voltage 

^CBO 

Collector-Emitter Voltage 

^CES 

Collector-Emitter Voltage 

^CEO 

Emitter-Base Voltage 

^EBO 

Collector Current 

'c 

Total Device Dissipation 
@ T^ = 25X 
@ Tc = 25‘’C 

Pd 

Derating Factor above 25®C 
@ T^ = 25®C 
@ Tc = 25‘»C 


Storage Temperature 


Junction Temperature 

Tj 


2N3289 

2N3290 

30 

"15 

~3^ 

“50 


1.14 

1.71 

-65 to +200 
“+200 ~ 



mW/°C 



;fl-[ 

— 

.210 



.170 

_t 

_ 

030MAX 

.500 

MIN 

nr 

Mh 

4 LEADS 


if- 




lOODIA- 

H K 

— 


/-BASE 

EMITTER-^ 


^COLLECTOR 

45“ 

.046 0^6 

.036 028 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC _ 

Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector-Emitter Breakdovyn Voltage 
Emitter-Base Breakdown Voltage 
Collector Saturation Voltage 
Base Saturation Voltage 
Collector-Base Cutoff Current 
DC Current Gain 
Small Signal Current Gain 

Output Capacitance 

Collector-Base Time Constant 

High Frequency Current Gain 

Maximum Frequency of Oscillation 
Power Gain 


Power Gain (AGC) 
Noise Figure 


2N3289 


SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

BVcbo 

Ic = 10aA, Ie = 0 

30 


Volts 

BVces 

Ic = 10mA. Vbe = 0 

30 


Volts 

®^CEO 

\q = 2.0 mA, Ib = 0 

15 


Volts 

BVebo 

lE = 10/tA, lc = 0 

3.0 


Volts 

^CE(sat) 

= 5 mA, Ig = 0.5 mA 


0.4 

Volts 

^BEfsat) 

1^ = 5 mA, Ig = 0.5 mA 


1.0 

Volts 

*CBO 

Vcb = 15V 


.010 

fiA 

Ne 

VcE=10V, lc = 2mA 

10 

150 


hfe 

VeE=10V, lc = 2mA 
f = 1 kHz 

10 

200 


C„b* 

VcB=10V, 1^ = 0 

f = 0.1 MHz 


1.5 


^b'Cc 

V^g= 10 V, lc = 2 mA 
f = 31.8 MHz 

3 

20 

psec 


lc = 2mA. VcE = 10V 
f= 100 MHz 

3.0 

12 


^max 

VeE=10V, lc = 2mA 

2000 (Typ) 


MHz 

Ge 

VcE = 10V, lc = 2mA 

f = 200 MHz 

17 

24 

db 

Ge** 

VcE = 5 V, Ic = 20 mA 
f = 200 MHz 


+5 

db 

NF 

V^g= 10 V, Ic = 2 mA 
f = 200 MHz 


7.0 

db 


*Cob is measured in guarded circuit such that the can capacitance is not included. 

*AGC is obtained by increasing 1^. The circuit remains adjusted for V^^ = 10 Vdc, Iq = 2 mAdc operation. 
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C7 



TO 50 ft 
DETECTOR 


CIRCUIT COMPONENT INFORMATION 

Cl, C2, and C9: 0.05/xf 
C3; 1.5—lOpf 
C4andC5: 1000 pf 
C6andC7: 3—15pf 
C8: 25/xf 
Rl: 2.2 k« 

LI: lT#12AWG,2cm ID 
L2andL3: 200 MHz RFC 
L4: i/2T#12AWG,3cmlD 
DlandD2: 1N2070 


FIGURE 1 - NEUTRALIZED 200 MHz INSERTION POWER GAIN TEST CIRCUIT 
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MAXIMUM RATINGS 

CHARACTERISTIC 

Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Total Device Dissipation 
@ = 25"C 

_@ T c = 25°C 

Derating Factor above 25°C 
@ = 25°C 

@Tc = 25°C _ 

Storage temperature 
Junction Temperature 



SYMBOL 


2N3291 

2N3292 


2N3293 

2N3294 



T_JIH 


02I 


mW/°C 


EMITTER 

1 “ 

45“ 


-65 to -1-200 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERIST IC_ 

Collector-Emitter Breakdown Voltage 
2N3291,2N3292 
2N3293. 2N3294 

Collector-Base Cutoff Current 

Emitter-Base Cutoff Current 

DC Current Gain 

Small Signal Current Gain 


SYMB OL TEST CO NDITIONS 

BVces “■|e = 25MrV3Ero" ' 


Vc_3 = 1jO^V. l3 = 0 

W^ = 0.5y7\c = 0 


f = 1 kHz 


High Frequency Current Gain 


Output Capacitance 


Collector-Base Time Constant 


Maximum Frequency of Oscillation 


Power Gain 


Noise Figure 


Power Gain 


2N3291,2N3292 
2N3294 

2N3291 

2N3292 

2N3294 

2N3293 


f = 100 MHz 

VcB = 10 V, Ip = 0 
f = 100 kHz* 

Vpn = 10V, U = 2mA 
f = 31.8 MHz 

VcE = 10 V, Ic = 2 mA 

Ic = 2 mA, VcE = 10 V 
f = 200 MHz (Figure 1) 


lc = 2mA, VcE=10V 
f = 200 MHz (Figure 1) 


Vee = -11 V, f = 257 MHz 


(Figure 2) 


2000(Typ) 


8 (Typ) 

9 (Typ) 
7 (Typ) 


C b is measured in guarded circuit such that the can capacitance is not included. 
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ATELEDYKE COMPANY 


rham (415) 968-9241 


TWKt (910) 379-6494 































FIGURE 1 — 200 MHz TEST CIRCUIT: POWER GAIN, NOISE FIGURE, & AGC 



Lj ~ 6 turns of #16 tinned wire*. 3/8" ID; Air wound; winding length ^ primary and secondary Bifilar wound (close wound) on 

3/4"; Vcc feeds tap 4-3/4 turns from collector end; output tap 1/4" ceramic form Cambion type) with brass slug. 

3-1/2 turns from collector end. #22 enameled wire. 

Pj - General Radio 874 G6 Pad (6 db) 

P2 - General Radio 874 G6 Pad (6 db) 

Figure 1 



- 4 turns of #22 Nykiand wire spaced for 257 me coll form 7/32" center Cambion LSI ceramic aircore 
RFC - 4.5 Mh, 24 turns #30 Nykiand wire close wound 7/32" Cambion ceramic form 


All capacitors are ceramic type 

Figure 2 
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GENERAL RURROSE 
« mm FRiayEi»icY 

« LOW SATUFIATION VOLTAGE 
<2» LOW CAPACITANCE 




ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC _ SYMBOL 

Collector-Base Breakdown Voltage BV(;;bq 

Emitter-Base Breakdown Voltage BV^gQ 

Collector-Emitter Sustaining Voltage* V^EOisusti* 

Collector Saturation Voltage V^Eisat) 

Base Saturation Voltage 

Collector-Base Cutoff Current Iqbo 

DC Pulse Current Gain hp^* 

High Frequency Current Gain | | 

Output Capacitance C^^, 

Input Capacitance Cj^ 

' Pulse Test: Pulse Width = 300 ^usec, Duty Cycle = 1% 


SYMBOL 

TEST CONDITIONS 

MIN. 

®^CBO 

lc = 10/zA, lp = 0 

25 

®^EBO 

Ip = 10 (jiA, Iq = 0 

5 

V * 

''CEO(sust) 

= 10 mA, Ig = 0 

18 

^CEfsat) 

1^^ = 10 mA, Ig = 1.0 mA 


^BE(sat) 

Iq = 10 mA, Ig = 1.0 mA 


*CBO 

Vcb = 15V, lp=:0 

Vcb = 15V, lp = 0, T^ = 150X 


hpE* 

lc = 10mA, Vce = 5.0V 

20 

|h,el 

Ic = 10 mA, VcE = 15 V, f = 100 MHz 

1.0 

Cob 

VcB = 10V, L = 0 


Cib 

Vb, = 0.5V, Ic = 0 




UNIT 

Volts 

Volts 

Volts 

Volt 

Volt 

fxA 
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Pm TRANSISTOR 

OENERAt PURPC^E 

• LOW LiAKAOE 

• LOW SATURATtON VOLTAGE 

• LOW NOI$l 


JANUARY 1968 


2n995 



.IT8 

r~ 

.210 

.170 

j-OlA.I— 

.030 MAX. 

t 

.500MIN 1 

.100 DIA,-K 

rr“^ 

U 3 LEADS 

1 *—■.fre®'*- 

|DIA. -- 

-BASE 

.050-- 

EMITTER- 

_ w 

t/ 

-COLLECTOR 

w 

.046 .046 

.55T .028 

COLLECTOR IS INTERNALLY CONNECTED TO CASE 


ELECTRICAL CHARACTERISTICS at +25'^C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Collector-Base Breakdown Voltage 

BVcbo 

lc = 10M. Ie = 0 

-20 


Volts 

Emitter-Base Breakdown Voltage 

®^EBO 

< 

O 

II 

UJ 

II 

_o 

-4 


Volts 

Collector-Emitter Sustaining Voltage 

W * 

''CEQfsusl 

1^ = 10 mA, Ig = 0 

-15 


Volts 

Collector Saturation Voltage 

^CE(sat) 

\q — 20 mA, Ig = 2.0 mA 


0.2 

Volts 

Base Saturation Voltage 

^BE(sat) 

\q = 20 mA, Ig = 2.0 mA 


0.95 

Volts 

Collector-Base Cutoff Current 

*CBO 

Ie = 0, Vcb = -15V 


5.0 

nA 


Ig = 0, VcB = -15 V, = 150°C 


25.0 

fiA 

Emitter-Base Cutoff Current 

Ubo 

lc = 0, Veb = 4.0V 


10 

f^A 

DC Current Gain 

hpE* 

lc = 20 mA,VcE = -1.0V 

35 

140 



lc = 50 mA, VcE= -1.0 V 

25 





lc = 1.0 mA, VcE= -1.0 V 

25 



High Frequency Current Gain 

Ih,el 

lc = 10mA, VcE = -10V 

1.0 




f = 100 MHz 




Output Capacitance 

O 

o 

Ie = 0,Vcb=-10V 


10 

Pf 

Input Capacitance 

Cib 

Ic = 0,Vbe=-0.5V 


11 

Pf 

Low Frequency Noise Figure 

NF 

f = 1 kHz 

6.0 Typ 


db 


100 MHz Oscillator Efficiency 


Pulse Test: Pulse Width = 300 /xs; Duty Cycle = 1%. 


Source resistance = 2 kil 
Equivalent noise power 
bandwidth = 200 Hz 
lc = 100 M, VcE = 5.0 V 

lc = 10 mA, VcB = -10 V 
(Figure 1) 
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TYPICAL COLLECTOR AND BASE CHARACTERISTICS* 


Active Region 
Collector Characteristics 


Saturation Region 


Collector Characteristics 


Base Characteristics 










^Single family characteristics on transistor curve tracer. 


Oscillator Efficiency Circuit (l^- = 10 mA, V^-g = -lOV) 



3-l2pP 

-O OUTPUT 

^ •hp-434A 


POWER METER 
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GENERAL PURP(^ 




3 LOW SATURATION VOLTAOE 
o LOW NOISe 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

^CBO 

-60 

Volts 

Collector-Emitter Voltage 

^CEO 

-60 

Volts 

Emitter-Base Voltage 

^EBO 

-6 

Volts 

Collector Current 


-50 

mA 

Total Device Dissipation 
@ T^ = 25°C 

Pd 

0.400 

Watts 


Storage Temperature 

Junction Temperature 

Derating Factor above 25°C 
@ T^ = 25°C 


-65 to +200 
+200 


mW/®C 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Saturation Voltage 
Base Saturation Voltage 
Collector-Base Cutoff Current 


SYMBOL 

BVcbo 

BVceo _ 

BV„; 


Emitter-Base Cutoff Current 
DC Current Gain 


Small Signal Current Gain 


High Frequency Current Gain 


2N2601 

2N2602 

2N2603 

2N2601 

2N2602 

2N2603 

2N2601 

2N2602 

2N2603 

2N2601 

2N2602 

2N2603 

2N2601 

2N2602 

2N2603 

2N2601 

2N2602 

2N2603 


T EST CO NDITIO NS 

\q — —50 fiA, Ig = 0 
\q = —1 mA, Ig = 0 

l^ = 0, Ig = - 100 

= —10 mA, Ig = —1 mA 
Iq = —10 mA, Ig = —1 mA 
7 e = 0, Vcb’^-45 V 
(, = 0, Vcb = -45 V,T^ = 

ic = 0 , Veb = -5V _ 

1 ^ = -1 mA, VcE = -5 V 


MIN. 

MAX. 

UNIT 

-60 


Volts 

-60 


Volts 

-6 


Volts 


-0.5 

Volts 

-0.7 

-0.9 

Volts 


-25 

nA 


-25 

mA 


-5 

nA 

12.5 



25.0 



50.0 




lc = 100 M, VcB = -5V 



f = 1 kHz 

12 



25 



50 


1 = 1 mA, V^g = -5 V 

18 

90 

f = 1 kHz 

36 

90 


76 

333 

lp = 10 mA, VcB = -5 V 

25 


f = 1 kHz 

50 



100 


Ip = 10 mA, VcB= -5V 

12 


f = 1 kHz, T^ = -55X 

25 



50 


1 ^ = -5 mA, V^E = -5 V 



f = 20 MHz 

1.0 



Output Capacitance 

Cob 

Ie = 0. VcB = -5 V, f = 

Voltage Feedback Ratio 

hrb 

1 ^ = 1 mA, VcB = -5 V 
f = 1 kHz 

Input Resistance 

hib 

lp=:1 mA,VcB = -~5V 
f = 1 kHz 

Output Conductance 

hob 

Ip = 1 mA, V^B = -5 V 
f = 1 kHz ^ 

Real Part of Input Impedance 

Re(hi,) 

Ig = 1 mA, VcE = 5 V 


ohms 

fj-mhos 

Ohms 



_I_ I f = 100 MHz _J_I_ I 
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JANUARY 1968 


• LOW NOISE 

o HIGH BREAKDOWN VOLTAGE 

• HIGH CURRENT GAIN 






ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC _ 

Collector-Base Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector-Emitter Sustaining Voltage 
Nonsaturated Base Voltage 
Collector Saturation Voltage 
Collector-Base Cutoff Current 
Collector-Emitter Cutoff Current 

Emitter-Base Cutoff Current 
DC Current Gain 

2N2604 

2N2605 

2N2604 

2N2605 

2N2604 

2N2605 

2N2604 

2N2605 


Small Signal Current Gain 

High Frequency Current Gain 

Output Capacitance 

Voltage Feedback Ratio 

Input Resistance 
Output Conductance 


2N2604 

2N2605 


SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

^^CBO 

Ic = 10 M, Ie = 0 

-60 


®^EBO 

1^ = 0, Ie = -10 m 

-6 


V * 

''CEOfsusi 

= —10 mA, Ib = 0 

-45 


Vbe 

l^ = —10 mA, Ig = —0.5 mA 

-0.7 

-0.9 

^CEfsatl 

\q = —10 mA, Ig = —0.5 mA 


-0.5 

*CBO 

Ie = 0. Vcb = -45V 


-10 

^CES 

Veb = 0, VcE = -45 V 

Veb = 0.Vce = -45 V, T^ = 170»C 


-10 

-10 

*EBO 

> 

1 

II 

> 

o" 

II 

_u 


~2 

hpE 

Ic = -10//A, VcE= -5V 

Ic = -500 M, VcE= -5V 

Ic = -10 M, VcE = -5V 
= -55°C 

lc = -10mA, Vce = -5V 

40 

100 

60 

150 

10 

20 

120 

300 

350 

600 

^fe 

lc = -1.0 mA, VcE= -5V 
f = 1 kHz 

60 

150 

350 

600 

ih,el 

Ic = -0.5 mA, VcE= -5V 
f = 30MHz 

1.0 


C„b 

Ib = 0, Vcb = -5V 
f = 1 MHz 


6 


Ie= -1.0 mA,VcB = -5V 
f = 1 kHz 


10 

hie 

Ie = 1.0 mA, VcB = ~5V 

25 

35 

hoe 

Ie= 1.0 mA, VcE= -5V 
f = 1 kHz 


1.0 


ohms 

^mhos 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Real Part of Input Impedance 

Re(hi,) 

Ic = 1 mA, VcE = ~5 V 
f = 100 MHz 


200 

ohms 

Wideband Noise Factor 

2N2604 

2N2605 

NF 

f= 10 kHz 

Source resistance = 10 kn 
Equivalent noise power band¬ 
width = 15 kHz 
!c = -10M, VcE = -5V 


4 

3 

db 


* Pulse Test: Pulse Width = 300/isec; Duty Cycle < 2%. 
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MEDIUM POWER 

LOW SATURATION VOLTAQE 




• mm BREAKDOWN VOtTAOE 





2N2906, A 
2N2907, A 

:i7eP'* | ^ 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHA RACTER I ST IC_ 

Collector-Base Breakdown Voltage 


SYMBOL 


TEST CONDITIONS 

u = 10 A, L = 0 


Collector-Emitter Sustaining Voltage 
2N2904 thru 2N2907. 
_ 2N2904A thru 2N2907A, 

Emitter-Base Breakdown Voltage 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector-Base Cutoff Current 

2N2904 thru 2N2907, 
2N2904A thru 2N2907A, 
2N2904 thru 2N2907, 
2N2904A thru 2N2907A, 


Ip = 10 mA, Ir = 0 


Ig = 10A, Ic = 0 

Iq = 150 mA, Ib = 15 mA 
= 500 mA, Ig = 50 mA 

= 150 mA, Ib = 15 mA 
Ic = 500 mA, Ig = 50 mA 


50 V, Ig = 0 

: 50 V, Ig = 0, = 150°C 


Base Cutoff Current 

*BL 

V^g = 30 V, Vgg = 0.5 V 

Collector-Emitter Cutoff Current 

*CEX 

V^g = 30 V, Vgg = 0.5 V 

DC Current Gain 

2N2904, 2N2906, 


Ic = 0.1 mA, VcE = 10 V 


2N2905, 2N2907, 
2N2904A, 2N2906A, 
2N2905A, 2N2907A, 
2N2904, 2N2906, 

2N2905, 2N2907, 
2N2904A, 2N2906A, 
2N2905A, 2N2907A, 
2N2904, 2N2906, 

2N2905, 2N2907, 
2N2904A, 2N2906A, 
2N2905A, 2N2907A, 
2N2904, 2N2904A, 2N2906, 2N2906A, 
2N2905, 2N2905A, 2N2907, 2N2907A 
2N2904, 2N2906, 

2N2905, 2N2907, 
2N2904A, 2N2906A, 
2N2905A, 2N2907A, 



MIN. MAX. UNIT 


AMEICO SIMICONDUCTO* 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Rise Time 

tr 

1^5 = 150 mA, Ig, = 15 mA (Figure 1) 


40 

nsec 

Delay Time 

td 

1^5 = 150 mA, Ig, = 15 mA (Figure 1) 


10 

nsec 

Fall Time 

tf 

|^5 = 150 mA, Ig, = Ig 2 = 15 mA (Figure 2) 


30 

nsec 

Storage Time 

L 

|^3 = 150 mA, Ig, = Ig 2 = 15 mA (Figure 2) 


80 

nsec 

Turn-On Time 

ton 

Ic 3 = 150 mA, Ig, = 15 mA (Figure 1) 


45 

nsec 

Turn-Off Time 

^off 

1^5 = 150 mA, Ig, = Ig 2 = 15 mA (Figure 2) 


100 

nsec 

Output Capacitance 

Cob 

V^^ = 10V, 1^ = 0, f = 100 kHz 


8 

Pf 

Input Capacitance 

Cib 

VgE = 2V, 1^ = 0, f = 100 kHz 


30 

pf 

High Frequency Current Gain 

Ihfel 

Ic = 50 mA, VcE = 20 V 
f = 100 MHz 

2 




* Pulse Test: Pulse Width = 300/zsec; Duty Cycle < 2%. 


INPUT 
Zo= 50 Xi 
PRF = 150 PPS 

RISE TIME < 2 nSEC IK 




TO OSCILLOSCOPE 
RISE TIME < 5 nSEC 
Zjn = 10 MXi 


Figure 1. Test Circuit for Determining Delay Time and Rise Time 


15 -6 



TO OSCILLOSCOPE 
RISE TIME < 5 nSEC 
Zin= 10 Mft 


Figure 2. Test Circuit for Determining Storage Time and Fall Time 
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DUAL NPN TRANSISTOR 




« CLOSEtY n^ATCHED CURRENT GAIN 
« VERY CLOSELY MIATCHiO, Vbe 
♦ LOW OIFEERENTIAL DRIPT 




ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC _ 

Collector-Base Breakdown Voltage 
2N2453 
2N2453A 

Emitter-Base Breakdown Voltage 

Collector-Emitter Sustaining Voltage 
2N2453 
2N2453A 

Collector Saturation Voltage 

Base Saturation Voltage 

Collector-Base Cutoff Current 

2N2453 

2N2453A 

2N2453 

2N2453A 


SYMBOL 


Emitter-Base Cutoff Current 
DC Current Gain 


TEST CONDITIONS 

Ic = 10 M, Ie = 0 

l^ = 0, Ie = 0.1 M 
1^ = 10 mA, Ig = 0 

l(^ = 5.0 mA, Ig = 0.5 mA 
U = 5.0 mA, In = 0.5 mA 


E = 0,VeB = 50V 
E = 0, VeB = 60V 

^ = 0, VcB = 50 V, = 150°C 
g = 0,VcB = 60 V,T^ = 150°C 


DC Current Gain Ratio 


Base Voltage Differential 


t 

*EBO 

lc = 0. Ve 3 = 5.0V 


hpE 

lc = 10M, Vce = 5.0V 
lc = 10M, Vce = 5.0V 

T^ = -55^C 
lc = 1.0 mA, Vce = 5.0V 
lc = 1.0 mA, Vce = 5.0V 
T^ = -55°C 

2N2453A only 
Both Types 
Both Types 

^FEl/^FE2* 

lc = 100 M, Vce = 5.0V 
le = 1.0 mA, Vce = 5.0V 
lc = 1.0 mA,VcE = 5.0V 
T^ = -55°C to-h125°C 


^BEr^8E2 

lc = 1.0 mA, Vce = 5.0V 


= 10M, V^ 
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(SAT) - Collector Saturation Voltage - Volts 1^ - Collector Current - mA 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Base Voltage Differential Drift 

2N2453 

2N2453A 

A(Vbe,-Vbe2)MT 

Ic = 10 M. Vce = 5.0V 

Ta = -55®Cto+125X 


10 

5.0 

/^V/X 

Small Signal Current Gain 

h,e 

lc = 1.0 mA, Vce = 5.0V 
f = 1 kHz 

150 

600 


High Frequency Current Gain 

\K\ 

lc = 5.0 mA, VcE = 10V 
f = 30 MHz 

2.0 



Output Capacitance 

2N2453 

2N2453A 

Cob 

Ie = 0,Vcb = 10V 

f = 140 kHz 


8.0 

4.0 

pf 

Input Capacitance 

Cib 

I = 0, V.c = 0.5 V 
f = 140 kHz 


10 

pf 

Voltage Feedback Ratio 

*^rb 

Ic = 1.0 mA, VcE = 5.0 V 
f = 1 kHz 


5.0 

xIO"^ 

Reverse Voltage Feedback Ratio 

hre 

lc = 1.0 mA, Vce = 5.0V 
f = 1 kHz 


6.0 

xIO-^ 

Input Resistance 

h|b 

lc = 1.0 mA, Vcb = 5.0V 

f = 1 kHz 

20 

30 

ohms 

Input Resistance 

hie 

lc = 1.0 mA, Vce = 5.0V 
f = 1 kHz 


5.0 

kn 

Output Conductance 

hob 

lc = 1.0 mA, Vcb== 5.0V 
f = 1 kHz 


0.2 

/xmhos 

Output Conductance 

hoe 

Ic = 1.0 mA, VcB = 5.0 V 
f = 1 kHz 

5.0 

30 

iumhos 

Low Frequency Noise Figure 

2N2453 

2N2453A 

NF 

f = 1 kHz 

Source resistance = 10 kn 
Equivalent noise power 
bandwidth = 200 Hz 

Ic = 10 M, Vce = 5.0V 


7.0 

4.0 

db 


* The lower of the hp^ readings is taken as hpp,. 

** Pulse Test: Pulse Width = 300 fisec; Duty Cycle = 1%. 



0 20 40 60 80 100 

V^^ - Collector Voltage - Volts 


Typical Base Characteristics 



Small Signal Current Gain at 



Ip - Collector Current - mA 


Collector Saturation Voltage 
Versus Collector Current 


'c- 

-55° C 






10 1b 



















y 



















































0.1 0.2 0.5 1.0 2.0 5.0 10 15 

Ip - Collector Current - mA 


Collector Saturation Voltage 



Ip - Collector Current - mA 


Collector Saturation Voltage 



• 0.1 0.2 0.5 1.0 2.0 5.0 10 15 

Iq Collector Current - mA 










Characteristics Relative to Value at V-o • 5. OV Characteristics Relative to Value at V^^ = 5.0 VOLTS 




T. - Junction Temperature 














- Forward Current Transfer Ratio Vg^(SAT) - Base Saturation Voltage - Volts 


Base Saturation Voltage 
vs. Collector Current 








'c ‘ 

10 Ig 






































































0.1 0.2 0.5 1.0 2.0 5.0 10 15 

1^ - Collector Current - mA 


Pulsed DC Current Gain Versus 
Collector Current 



1^ - Collector Current - mA 


Base Saturation Voltage 
vs. Collector Current 



Ij, - Collector Current - mA 


Pulsed DC Current Gain Versus 
Collector Current 



1^ - Collector Current - mA 


Base Saturation Voltage 
vs. Collector Current 



Pulsed DC Current Gain Versus 
Collector Current 



.001 .01 0.1 1.0 10 20 
1^ - Collector Current - mA 
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DUAL NPN TRANSISTOR 

GENERAL PURPOSE 

♦ CLOSELY MATCHED CURRENT CAIN 

♦ VERY LOW DIFFERENTrAL DRIFT 

♦ LOW NOISE 



MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

^CBO 

45 

Volts 

Collector-Emitter Voltage 

^CEO 

45 

Volts 

Emitter-Base Voltage 

^EBO 

q 

to 

Volts 

Collector Current 


g 

I 

L_ 1 

mA 

Total Device Dissipation 

Pd 

One Side 

Both Sides 


@ = 25°C 


0.3 

0.6 

Watts 

@ Tc = 25®C 


0.6 

1.2 


Derating Factor above 25°C 





@ = 25°C 


2.0 

4.0 

mW/°C 

@ Tc = 25°C 


4.0 

8.0 


Storage Temperature 

Tst, 

-65 to +300 

“C 

Junction Temperature 

L 

+ 175 

°C 





ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

^ UNIT 

Collector-Base Breakdown Voltage 

^^CBO 

Ic = 10 Ie = 0 

45 


Volts 

Emitter-Base Breakdown Voltage 

^^EBO 

o 

II 

o 

II 

o 

•fc 

> 

5.0 


Volts 

Collector-Emitter Sustaining Voltage 

V * * 

''CEO(sus) 

Ic = 10 mA, Ib = 0 

45 


Volts 

Collector Saturation Voltage 

^CE(Sdt) 

1^ = 10 mA, Ig = 0.5 mA 


1.0 

Volts 

Base Saturation Voltage 

^BE(sat) 

Ic = 10 mA, Ig = 0.5 mA 

0.6 

1.0 

Volts 

Collector-Base Cutoff Current 

IcBO 

Ie = 0, Vce = 45V 


10 

nA 


1^ = 0, Vcb = 45 V, T^ = 150°C 


10 

mA 

Collector-Emitter Cutoff Current 

^CEO 

Ib = 0. Vce = 5.0V 


10 

nA 

Emitter-Base Cutoff Current 

*EBO 

lc = 0, Veb = 5.0V 


10 

nA 

DC Current Gain 

2N2639-41 

hpE 

lc = 10/zA, Vcp = 5.0V 

50 

300 



le = 100 fiA, VcE = 5.0 V 
lc = 1.0 mA, Vce = 5.0V 
lc = 10/zA, Vce = 5.0V 


2N2642-44 


DC Current Gain Ratio 

2N2639, 2N2642 
2N2640, 2N2643 

Base Voltage Differential 

2N2639, 2N2642 
2N2640, 2N2643 

Base Voltage Differential Drift 

2N2639, 2N2642 
2N2640, 2N2643 

Small Signal Current Gain 
2N2639-41 
2N2642-44 


lc = 10AiA, VcE = 
Ic = 100 fiA, VcE = 

l^ = 1.0 mA, \/q^ = 

lc = 10M, VcE = 


= 5.0 V 
= 5.0 V 
= 5.0 V 
= 5.0 V 


lc = 10M. Vce = 5.0V 


lOfiA, Vce = 5.0V 


A(VBErVBE2)MT 


Ic = 10acA, Vce = 5.0V 
= -55°Cto +125°C 

lc = 1.0 mA, Vce = 5.0V 
f = 1.0 kHz 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

High Frequency Current Gain 

|h,el 

lc = 1.0 mA.VcE = 5.0V 
f =20 MHz 

4.0 



Output Capacitance 

o 

o 

cr 

I =0, Vcb = 5.0V 
f= 1.0 MHz 


8.0 

Pf 

Voltage Feedback Ratio 

h.b 

Ie = -1.0 ttlA, Vcb = 5.0V 
f = 1.0 kHz 


6.0 

XIO-^ 

Input Resistance 

hib 

Ie= -1.0 mA, Vcb = 5.0V 
f = 1.0 kHz 

25 

32 

Ohms 

Output Conductance 

hob 

Ie = -1.0 mA, Vcb = 5.0V 
f= 1.0 kHz 


1.0 

fimhos 

Noise Figure 

NF 

f = 10Hz to 15.7 kHz 

Source Resistance = 10 kl2 
lc = 10/iA, Vce = 5.0V 


4.0 

db 


* The lower hpg reading is taken as hp^,. 

** Pulse Conditions: Pulse Width = 300/isec; Duty Cycle = 1%. 
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GENERAL PURPOSE 

LOW NOISE 



MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

Collector-Base Voltage 

2N2720, 21 
2N2722 

^CBO 

Collector-Emitter Voltage 

2N2720, 21 
2N2722 

^CEO 

Emitter-Base Voltage 

2N2720, 21 
2N2722 

^EBO 

Total Device Dissipation 
@ T^ = 25°C 
@ Tc = 25°C 

Pd 

Derating Factor above 25°C 
@ T^ = 25°C 



RATING 


6.0 

5.0 

One Side 1 Both Sides 


I @ = 25°C _^_I 3.4 _ I mW/°C J 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 



CHARACTERISTIC 


SYMBOL 


Collector-Base Breakdown Voltage BV^bo 

2N2720, 21 
2N2722 

Emitter-Base Breakdown Voltage BV^go 

2N2720, 21 
2N2722 

Collector-Emitter Sustaining Voltage V^^orsust* 
2N2720, 21 
2N2722 

Collector Saturation Voltage YcE,sati 

2N2720, 21 
2N2722 

Base Saturation Voltage 

2N2720, 21 
2N2722 

Collector-Base Cutoff Current I^bo 

2N2720, 21 
2N2722 
2N2720, 21 
2N2722 

Collector-Emitter Reverse Current l^^o 

2N2720, 21 
2N2722 


TE^ CONDITIONS 

lc = 10/xA, 1^ = 0 

= 0, 1^ = 10/iA 

l^ = 10 mA, Ib = 0 


MIN. MAX. 


Emitter-Base Cutoff Current 
2N2720, 21 
2N2722 


1^ = 10 mA, Ig = 1.0 mA 
\q — 10 mA, Ig = 0.5 mA 


10 mA, Ig = 0.5 mA 


|g = 0, Vcb = 60 V, T^ = 150°C 
|g = 0,VcB = 30 V, T^ = 150°C 

L = 0, Vpp = 5.0 V 


lc=0, Vpg = 5.0V 


DC Current Gain 


2N2722 
2N2722 
2N2720, 21 
2N2722 
2N2720, 21 
2N2720, 21 


lc = 1.0/iA, Vce = 5.0V 
lc = 10|uA, Vce = 5.0V 
lc = 100 /xA, Vce = 5.0V 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

Unit 

DC Current Gain Ratio 

^FE|/^FE2* 





2N2720 

lc = 100 fiA, Vce = 5.0V 

0.9 

1.0 


2N2721 


0.8 

1.0 


2N2722 


lc = 1.0 fiA, Vce = 5.0V 

0.9 

1.0 


Base Voltage Differential 

> 

1 

> 





2N2720 

Ic = 100mA, Vce = 5.0V 


5.0 

mV 

2N2721 



10 


2N2722 


lc = 10/xA. Vce = 5.0V 


5.0 


Base Voltage Differential Change 

> 

1 

> 

< 





2N2720 

lc = 100 fiA, Vce = 5.0V 


0.8 

mV 

2N2721 


T^ = -55®C to +25‘»C 


1.6 


2N2722 


Ic = 10/lA, VcE = 5.0 V 


0.8 




T^ = -55‘»C to -f 25X 




2N2720 


lc = 100 M,Vce = 5.0V 


1.0 


2N2721 


T^ = 25°C to125®C 


2.0 


2N2722 


lc = 10/iA, Vce = 5.0V 


1.0 




T^ = 25®C to125®C 




Small Signal Current Gain 

^fe 





2N2720, 21 

lc = 1.0 mA, Vce = 5.0V 

30 

200 




f = 1.0 kHz 




2N2722 


Ic = 0.1 mA, VcE = 5.0 V 

100 

700 




f = 1.0 kHz 




High Frequency Current Gain 

Ihfel 





2N2720, 21 

lc = 10mA, VcE = 10V 

4.0 



2N2722 


f = 20 MHz 

5.0 



Output Capacitance 

Cob 





2N2720, 21 

Ie = 0,Vcb = 5.0V 


6.0 

pf 



f = 1.0 MHz 




2N2722 


L = 0,Vcb = 5.0V 


6.0 




f = 140 kHz 




Voltage Feedback Ratio 






2N2720, 21 

Ip = 1.0 mA, VcB = 5.0 V 


5.0 

xio-^ 

2N2722 


f = 1.0 kHz 


6.0 


Input Resistance 

hib 

Ie = 1.0 mA, Vcb = 5.0V 

25 

32 

Ohms 


f = 1.0 kHz 




Output Conductance 

hob 

Ip = 1.0 mA, VcB = 5.0V 


1.0 

Atmhos 


f = 1.0 kHz 




Noise Figure 

NF 

f = 10Hz to 15.7 kHz 




2N2722 


Source resistance = 10 kn 
lc = 10/iA, Vce = 5.0V 


4.0 

db 


* The lower hp^ reading is taken as hpp,. 

** Pulse Test: Pulse Width = 300/xsec; Duty Cycle = 1%. 
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MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

Collector-Base Voltage 

2N2913, 14, 15, 15A, 16, 16A, 17, 18 
2N2919, 19A, 20, 20A 

^CBO 

Collector-Emitter Voltage 

2N2913, 14, 15, 15A, 16, 16A, 17, 18 
2N2919, 19A, 20, 20A 

^CEO 

Emitter-Base Voltage 

^EBO 

Collector Current 

*C 

Total Device Dissipation 
@ = 25X 

@ Tc = 25^C 
@Tc = 100°C 

Pd 

Derating Factor above 25®C 
@ = 25X 

@ Tc = 25®C 



DUAL nPH TRANSISTOR 

GENERAL RURROSE 

0 CLOSELY MATCHED CURRENT GAIN 
# VERY LOW DIFFERENTIAL DRIFT 
0 LOW NOISE 


RATING 


JANUARY 1968 


One Side 

Both Sides 

0.30 

0.6 

0.75 

1.5 

0.43 

0.86 

One Side 

Both Sides 

1.7 

3.4 

4.3 

8.6 


mW/°C 




ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC _ 

Collector-Base Breakdown Voltage 
2N2913, 14,15, 15A, 16,16A, 17, 18 
2N2919,19A, 20, 20A 

Emitter-Base Breakdown Voltage 

Collector-Emitter Sustaining Voltage 
2N2913, 14,15, 15A, 16,16A, 17, 18 
2N2919, 19A, 20, 20A 

Collector Saturation Voltage 

Nonsaturated Base Voltage 

Collector-Base Cutoff Current 

2N2913, 14, 15, 15A, 16, 16A, 17, 18 
2N2919, 19A, 20, 20A 


SYMBOL 

BVrRn 


Collector-Emitter Reverse Current 
Emitter-Base Cutoff Current 

DC Current Gain 

2N2913,15,15A, 17, 19,19A 
2N2914, 16, 16A, 18, 20, 20A 
2N2913,15,15A, 17,19,19A 
2N2914,16,16A, 18, 20, 20A 
2N2913,15,15A, 17,19,19A 
2N2914,16,16A, 18, 20, 20A 
2N2913,15,15A, 17, 19,19A 
2N2914,16, 18, 20 
2N2916A, 20A 

DC Current Gain Ratio 

2N2915, 15A, 16, 16A, 19, 19A, 20, 20/ 
2N2917, 18 

2N2915A, 16A, 19A, 20A 


^FE|/^FE2* 


TEST CONDITIONS _ 

Ic ~ 10 Ig = 0 

Iq ~ 0, Ig — 10 /xA 

Iq “ 10 mA, Ig “ 0 

Iq = 1.0 mA, Ig = 0.1 mA 
Ic = 0.1 mA, VcE = 5.0 V 

lg = 0, Vcb = 45V 
1^ = 0, Vcb = 45 V, T^ = 150X 
lg = 0,VcB = 5.0V 
lc = 0, Veb = 5.0V 

Ic = 10/xA, VcE = 5.0 V 

lc = 100 /xA,Vce = 5.0V 

lc = 1.0 mA, Vce = 5.0V 
lc = 10/xA, Vce = 5.0V 


c = 100 fiA, Vce = 5.0V 

c = 100axA, Vce = 5.0V 
= -55Xto +125°C 
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(SAT) - Collector Saturation Voltage - Volts 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Base Voltage Differential 

2N2915, 16, 19, 20 

2N2917,18 

2N2915A, 16A, 19A, 20A 

2N2915, 16,19, 20 

2N2917, 18 

2N2915A, 16A, 19A, 20A 

^BErVBE2 

Ic = 10 /lA to 1.0 mA, VcE = 5.0 V 

lc= too /tA, Vce = 5.0V 


5.0 

10 

2.0 

3.0 

5.0 

1.5 

mV 

Base Voltage Differential Change 
2N2915, 16,19, 20 

2N2915A, 16A, 19A, 20A 

2N2917,18 

2N2916, 16, 19, 20 

2N2915A, 16A, 19A, 20A 

2N2917,18 

A(Vbe,-VbE2) 

lc = 100 /xA, Vce = 5.0V 

T^ = ~55°Cto125°C 

lc = 100 mA, Vce = 5.0V 

T^ = 25°C to125°C 


0.8 

0.4 

1.6 

1.0 

0.5 

2.0 

mV 

High Frequency Current Gain 

Ihfel 

U = 0.5 mA, VcE = 5.0 V 
f = 20MHz 

3.0 



Output Capacitance 


1 = 0, VcB = 5.0 V 
f = 140 kHz 


6.0 

pf 

Input Capacitance 

2N2915A, 16A, 19A, 20A 

Cib 

lc = 0, Vbe = 5.0V 

f = 1.0 MHz 


10 

Pf 

Input Resistance 

hib 

lc = 1.0 mA, Vcb = 5.0V 
f = 1.0 kHz 

25 

32 

Ohms 

Output Conductance 

^ob 

lc = 1.0 mA, Vcb = 5.0V 
f = 1.0 kHz 


1.0 

/xmhos 

Noise Figure 

2N2913, 15, 15A, 17,19,19A 
2N2914, 16, 16A, 18, 20, 20A 

2N2913,15,15A, 17,19,19A 
2N2914, 16,16A, 18, 20, 20A 

NF 

f = 1.0 kHz 

Source resistance = 10 kl2 
Equivalent noise power 
bandwidth = 200 Hz 
lc = 10/xA, Vce = 5.0V 
f = 10Hz to 10 kHz 

Source resistance = 10 kfi 
Equivalent noise power 
bandwidth = 15.7 kHz 
lc = 10/xA, Vce = 5.0V 


4.0 

3.0 

4.0 

3.0 

db 


* Lowest of the two hp^ readings is taken as hpp, for purposes of this ratio. 
** Pulse Test: Pulse Width = 300/isec; Duty Cycle = 1%. 


2N2919 

2N2915-2N2917 



V^g - Collector Voltage - Volts 


2N2920 

2N2916-2N2918 

2N2914 Collector Characteristics 



0 20 40 60 80 100 

V^^ _ Collector Voltage - Volts 



Vg^ - Base Voltage - Volts 


Collector Saturation Voltage 
Versus Collector Current 



Collector Saturation Voltage 
Versus Collector Current 



0.1 0.2 0.5 1.0 2.0 5.0 10 15 


Collector Saturation Voltage 
Versus Collector Current 



0.1 a 2 as 1.0 2.0 s.o lo 15 


1 ^ - Collector Current - mA 


1^ - Collector Current - mA 


1^ - Collector Current - mA 








Base Saturation Voltage 

Base Saturation Voltage 

Base Saturation Voltage 

vs. Collector Current 

vs. Collector Current 

vs. Collector Current 






Characteristics Relative to Value at V 




-100 -50 0 50 100 150 

Tj - Junction Temperature - °C 


i 

I 

fQ 

O 


Collector and Emitter 
Transition Capacitance Versus 



at 0.2 0.5 1.0 2.0 5.0 10 20 30 


Small Signal Current Gain at 
30 me Versus Collector Current 



0.2 0.5 1.0 2.0 5.0 10 20 


Collector - Base Diode Reverse 
Current versus Temperature 



Reverse Bias Voltage - Volts 


1^ > Collector Current ■ mA 


ij - junction Temperature ■ '^C 


Collector - Base Diode Reverse 
Current Versus voltage 



V^g - Collector to Base Voltage - Volts 
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JANUARY 1968 



DUAL mu TRANSISTOR 
GENERAL PURPOSE 
^ LOW NOISE 

e CLOSELY lyiATCHED CURRENT GAIN 
^ VERY CLOSELY MATCHED, V»^ 


MAXIMUM RATINGS 

CHARACTERISTIC 


SYMBOL 


Collector-Base Voltage 

^CBO 

Collector-Emitter Voltage 

^CEO 

Emitter-Base Voltage 

< 

m 

CD 

o 

Collector Current 


Total Device Dissipation 
@ = 25X 

@ Tc = 25®C 
@Tc = 100°C 

Pd 

Storage Temperature 


Junction Temperature 

Tj 


RATING 

2N2972to 2N2978- 

2N2977 2N2979 

6.0 

0.3 

0.75 

0.43 

“ -65 to+200 
+200 



E LECT RI CAL CHARACTE RISTICS at + 25 C (Un less Otherw ise Specified) 


CHARACTERISTIC 

SYMBOL 

Collector-Base Breakdown Voltage 
2N2972-2N2977 

2N2978, 2N2979 

SYcbo 

Emitter-Base Breakdown Voltage 

®^EBO 

Collector-Emitter Sustaining Voltage 
2N2972-2N2977 

2N2978, 2N2979 

^'CEOfsusl* 

Collector Saturation Voltage 

YcEfsat) 

Nonsaturated Base Voltage 

YsEfon) 

Collector-Base Cutoff Current 
2N2972-2N2977 

2N2978, 2N2979 
2N2972-2N2979 

*CBO 

Collector-Emitter Cutoff Current 

^CEO 

Emitter-Base Cutoff Current 

*EBO 

DC Current Gain 

2N2972, 74, 76, 78 
2N2973, 79 

2N2975, 77 

2N2972, 74, 76, 78 
2N2973, 75, 77, 79 
2N2972, 74. 76, 78 
2N2973, 75, 77, 79 
2N2972, 74, 76, 78 
2N2973, 75, 77 

2N2979 

•^FE 

DC Current Ratio 

2N2974, 75, 78, 79 
2N2976, 77 

^FEl/^FE 2 * 

Base Voltage Differential 

2N2974, 75, 78, 79 
2N2976, 77 

2N2974, 75, 78, 79 
2N2976, 77 

UJ 

CO 

> 

> 


lc = 10/:A, 1^ = 0 

1^ = 0, |£ = 10/^A 

\q = 10 mA, L = 0 

Iq = 1.0 mA, Ig = 0.1 mA 
Ic = 0.1 mA, VcE = 5.0 V 

l, = 0, Vcb = 45V 

Ie = 0, Vcb = 45 V, ^ 

Ib = 0>Vce = 5.0V 

lc = 0, V,b = 5.0V ' ^ 

Ic = 10/xA, VcE = 5.0 V 

lc = 100 ^A, Vce = 5.0V 

lc = 1.0 mA, Vce = 5.0V 
lc = 10/iA,VcE = 5.0V 


lc = 100 /iA,VcE = 5.0V 



Ic = 10 M to 1.0 mA, VcE = 5.0 V 
lc = 100 Vce = 5.0V 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Base Voltage Differential Change 
2N2974, 75, 78, 79 
2N2976, 77 

2N2974, 75, 78, 79 
2N2976, 77 

A(VBErVBE2) 

lc = 100 /iA, Vce = 5.0 V 
= -55°C to -f 25X 
lc = 100 Ilk, Vce = 5.0 V 
= 25‘*Cto125®C 


0.8 

1.6 

1.0 

2.0 

mV 

High Frequency Current Gain 

!h,el 

U = 0.5 mA, VcF = 5.0 V 
f = 20MHz 

3.0 



Output Capacitance 

o 

o 

cr 

Ie = 0,Vcb = 5.0V 

f = 140 kHz 


6.0 

Pf 

Input Resistance 

hib 

lc = 1.0 mA, Vce = 5.0V 
f = 1.0 kHz 

25 

32 

Ohms 

Output Conductance 

hob 

lc== 1.0 mA, Vce = 5.0V 
f = 1.0 kHz 


1.0 

lumhos 

Noise Figure 

2N2972, 74, 76, 78 
2N2973, 75, 77, 79 

2N2972, 74, 76, 78 
2N2973, 75, 77, 79 

NF 

f = 1.0 kHz 

Source resistance = 10 kl2 
Equivalent noise power 
bandwidth = 200 Hz 
lc = 10/iA, VcE = 5.0 V 
f = 10 Hz to 10 kHz 

Source resistance = 10 k^i 
Equivalent noise power 
bandwidth =15.7 kHz 
lc = 10 Vce = 5.0V 


4.0 

3.0 

4.0 

3.0 

db 


* Lowest of the two hp^ readings is taken as hpp, for purposes of this ratio. 
** Pulse Test: Pulse Width = 300/isec; Duty Cycle = 1%. 
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DUAL NPN TRANSISTOR 

GENERAL PURPOSE 

© VERY CLOSELY MATCHED, Vbe 
© VERY LOW DIFFERENTIAL DRIFT 
® CLOSELY MATCHED CURRENT GAIN 


MAXIMUM RATINGS 


CHARACTERISTIC 

RATING 

RATING 

UNIT 

Collector-Base Voltage 

^CBO 


60 

Volts 

Collector-Emitter Voltage 

^CEO 


50 

Volts 

Emitter-Base Voltage 



6.0 

Volts 

Collector Current 


Each Side 
30 

Both Sides 

mA 

Total Device Dissipation 
@ T^ = 25®C 

Pd 

0.3 

0.6 

Watts 

(§ Tc = 25®C 


0.6 

1.2 


Storage Temperature 

"^stg 

-65 to +200 

®c 

Junction Temperature 

L 


+175 

®c 

Derating Factor above 25®C 
(g T^ = 25®C 


2.0 

4.0 

mW/°C 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Collector-Base Breakdown Voltage 

^^CBO 

lc = 10M, Ie = 0 

60 


Volts 

Emitter-Base Breakdown Voltage 

®^EBO 

|^ = 0, Ie = 10M 

60 


Volts 

Collector-Emitter Sustaining Voltage 

w ** 

''CEO(sus) 

= 10 mA, Ib = 0 

50 


Volts 

Nonsaturated Base Voltage 

^BEfonl 

lc = 10mA, Vce = 5.0V 

0.6 

0.8 

Volts 

Collector Saturation Voltage 

^CEfsat) 

lc = 10mA, Vce = 0.5V 


0.7 

Volts 

Collector-Base Cutoff Current 

*CBO 

Ie = 0,Vcb = 45V 


10 

nA 


Collector-Emitter Cutoff Current 
DC Current Gain 


3 = 0, Vc, = 5.0V _ 

c = 1.0 M, Vce = 5.0V 

c = 10/xA, Vce = 5.0V 

c = 10M,Vce = 5.0V 


c = 100 M, Vce = 5.0V 

c = 1.0 mA, Vce = 5.0V 


DC Current Gain Ratio 

^FE|/fE2* 

lc = 1.0 iuA. Vce = 5.0V 
lc = 10M. Vce = 5.0V 

T^ = -55®C to +125®C 

0.9 

0.85 

1.0 

1.0 


Base Voltage Differential 

^BErVBE2 

lc = 10M, Vce = 5.0V 


3.0 

mV 

Base Voltage Differential Change 


r Ic = 10/uA,Vce = 5.0V 

T^ = -55®C to +25®C 
|^= 10M. Vce = 5.0V 

T^ = 25®C to125®C 


0.4 

0.5 

mV 

Small Signal Current Gain 


Ic = 1.0 mA, VcE = 5.0 V 
f = 1 kHz 

300 

900 


High Frequency Current Gain 

IhfJ 

U = 0.5 mA, VcE = 5.0 V 
f=30MHz 

2.0 

6.0 


Output Capacitance 

o 

0 

cr 

Ie = 0,Vcb = 5.0V 
f = 1 MHz 


6.0 

Pf 

Input Capacitance 

Gib 

Ic = 0, Vbe = 0.5 V 
f = 1 MHz 


6.0 

pf 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Reverse Voltage Feedback Ratio 

K 

lc = 1.0 mA, Vce = 5.0V 
f = 1 kHz 


10 

xIO-^ 

Input Resistance 

K 

lc = 1.0 mA, Vce = 5.0V 
f = 1 kHz 

7.5 

24 

k ohms 

Output Conductance 

hoe 

lc = 1.0 mA, Vce = 5.0V 
f = 1 kHz 


45 

/imhos 

Noise Figure 

NF 

f = 15.7 kHz 

Source resistance = 10 kJi 
lp = 10/iA,VcB = 5.0V j 


3.0 

db 


* The lower reading is taken as hp^,. 

** Pulse Test: Pulse Width = 300 /zsec; Duty Cycle = 1%. 
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o HIGH VOLTAGE 
® LOW VOLTAGE 
® HIGH CURRENT GAIN 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

^CBO 

100 

Volts 

Collector-Emitter Voltage 

< 

O 

o 

60 

Volts 

Collector-Emitter Voltage (Rbe = 10^) 

< 

o 

80 

Volts 

Emitter-Base Voltage 

^EBO 

7 

Volts 

Collector Current 


500 

mA 

Total Device Dissipation 
= 25X 

Pd 

One Side Both Sides 

0.5 0.6 

Watt 


@ Tc = 25X 

@Tc = 100°C _ 

Derating Factor above 25®C 
@ = 25X 

@ Tc = 25X _ 

Storage Temperature 
Junction Temperature 


One Side Both Sides 


mW/X 


-65 to +300 
+200 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC _ 

Collector-Base Breakdown Voltage 


SYMBOL 

BVr^po 


TEST CONDITIONS 

ic = 100 /xA, L = 0 


Collector-Emitter Sustaining Voltage 

^CEOfsus)* 

Ic = 30 mA, Ij = 0 

60 


Volts 

Collector-Emitter Sustaining Voltage 

^CERfsusl* 

Ic = 100 mA, Rbe g lOfi 

80 


Volts 

Emitter-Base Breakdown Voltage 

BVebo 

Ip = 100 /xA, Ic = 0 

7 


Volts 

Collector-Base Cutoff Current 

^CBO 

VcB = 80 V, Ie = 0 


.010 

mA 


Vcb = 80V, lp = 0, T^ = 150X 


15 


Emitter-Base Cutoff Current 

^EBO 

Veb = 5V, Ic = 0 


10 

nA 

DC Current Gain 


lc = 10 Vce = 5V 

15 





lc = 100 /xA,Vce = 5V 

25 

150 




lc = 10mA,VcE = 5V 

50 

200 


DC Current Gain Ratio 

^FEl/^FE2** 





2N2223A 

lc = 100 /xA, Vce = 5V 

0.9 

1.0 


2N2223 


0.8 

1.0 


Base Voltage Differential 

I^BEI VbE2 





2N2223A 

lc = 100 /xA,Vce = 5V 


5 

mV 

2N2223 



15 


Base Voltage Differential Drift 

A(Vbe,-Vbe2)MT 

lc = 100 fiA, Vce = 5V 

T^-= -55°Cto+125®C 


25 

/^V/'C 

Collector Saturation Voltage 

^CE(sat) 

Ic = 50 mA, Ig = 5 mA 


1.2 

Volts 

Base Saturation Voltage 

^BE(sat) 

Ic = 50 mA, Ib = 5 mA 


0.9 

Volts 

Small Signal Current Gain 

^fe 

Ic = 1 mA, VcE = 5 V, f = 1 kHz 

40 

200 


High Frequency Current Gain 

\K\ 

Ic = 50 mA, VcE = 10 V, f = 20 MHz 

2.5 



Output Capacitance 

Cob 

|^ = 0,VcB = 10V,f = 140 kHz 


15 

pf 

Input Capacitance 

Cib 

1^ = 0, Vbp = 0.5 V, f = 140 kHz 


85 

pf 

Input Resistance 

h-b 

Ic = 1 mA, VcB = 5 V, f = 1 kHz 

20 

30 

Ohms 

Output Conductance 

^ob 

|(^ = 1 mA, VcB = 5 V, f = 1 kHz 


0.5 

/xmhos 

Voltage Feedback Ratio 

hrb 

Ic = 1 mA, VcB = 5 V, f = 1 kHz 


300 

xIO-^ 


*The lower of the two hpg readings is taken as hp^,. 

** Pulse Test: Pulse Width < 300 ^sec; Duty Cycle = 1%. 
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CHARACTERISTIC 


Collector-Base Voltage 


Collector-Emitter Voltage 


Collector-Collector Voltage 


Emitter-Base Voltage 


Total Device Dissipation 
@Ta = 25°C 
@Tc = 25°C 

@Tc = lOO^C _ 

Derating Factor above 25°C 
@Ta = 25‘’C 
@Tc = 25‘’C 


Storage Temperature Range 


Operating Junction Temperature 


Lead Soldering Temperature, 1/16 
inch from Case, 10 seconds max 




ELECTRICAL CHARACTERISTICS at -i-25°C (Unless Otherwise Specified) 


CHARACTERISTICS _ 

Collector-Base Breakdown Voltage 


Collector-Emitter Sustaining Voltage 


Base-Emitter Breakdown Voltage 


Collector-Col lector Breakdown Voltage 


Collector Saturation Voltage 


Base Saturation Voltage 

Collector-Base Cutoff Current 
Emitter-Base Cutoff Current 


Collector-Emitter Cutoff Current 


Collector-Collector Leakage Curr. 


DC Current Gain Ratio 


Base Voltage Differential 

SA2716 

SA2717 

SA2718 


SYMBOL 

BVcbo 



SA2716, SA2717 
SA2718 

SA2716, SA2717 


TEST CONDITIONS 

Ic = 10/xA, Ie = 0 





1.0mA, Ib = 0.1mA 
5.0mA, Ib = 0.5mA 
10mA, Ig = 1.0mA 

1.0mA, Ib = 0.1mA 
5.0mA, Ib = 0.5mA 
10mA, In = 1.0mA 


VcB = 30V, Ie = 0 

VcB = 30V, Ie = 0, Ta = 150*^0 


Veb = 5.0V, Ic = 0 
VcE = 5.0V, Ib = 0 


Vcc = ±50V, Ib = 0, Ie = 0 
Vrr = ± BOV, Ib = 0, Ie =0 
Ta = 150‘»C 

VcE = 5.0V, Ic = lO^A 
VcE = 5.0V, Ic = 10 mA, 

Ta =-55*^0 
VcE = 5.0V, Ic = 100 mA 
VcE = 5.0V, Ic = 1.0mA 
VcE = 5.0V, Ic = 10mA 


VcE = 5.0V, Ic = IOOmA 

VcE = 5.0V, Ic = IOOmA 
(Ta = -55*^0 to + 125®C) 


= IOOmA 



2302 











































































CHARACTERISTICS 


SYMBOL 


TEST CONDITIONS 


MIN 


MAX 


UNIT 


Base Voltage Differential Drift 
SA2716 
SA2717 
SA2718 


A(Vbei -Vbe2 ) 
AT 


VcE = 5.0V, Ic = IOOmA 
Ta = -55®Cto +125®C 


3.0 

5.0 

10.0 


mV/^’C 


High Frequency Current Gain 


VcE = 5.0V, Ic = 1.0mA, 
f = 30MHz 


6.0 


Input Capacitance 


C ib 


Veb = 0.5V, Ic = 0, 
f= 140 kHz 


3.0 


pf 


Output Capacitance 


Cob 


VcB = 10V, Ie = 0,f= 140kHz 


3.0 


pf 


Collector-Collector Capacitance 


Vcc = OV, Ib = 0, Ie = 0 


3.0 


pf 


Noise Figure 


NF 


. f = 140kHz 


VcE = 5.0V, Ic = 10/.A 
Rs = lOKn, f = 1.0kHz 
BW = 200Hz 


2.0 


db 
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MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

Collector-Base Voltage 

^CBO 

Collector-Emitter Voltage 

^CEO 

Emitter-Base Voltage 

^EBO 

Collector Current 


Total Device Dissipation 
@ T^ = 25°C 
@Tc = 100°C 
@ Tc = 25°C 

Pd 

Derating Factor above 25°C 
@ T^ = 25°C 
@ Tc = 25°C 


Storage Temperature 

Tst, 

Junction Temperature 

L 


DUAL NPN TRANSISTOR 

RF/IF AMPUFIER 

# LOW DIFFERENTIAL DRIFT 

# CLOSELY MATCHED CURRENT GAIN 

# HIGH FREQUENCY 


RATING 

30 

15 

3.0 

50 

Each Side Both 
0.3 0. 

0.25 0. 

0.6 1 . 
Each Side Both 
1.7 3. 

3.4 6. 

~ -65 to +200 


JANUARY 1968 

2n3423 

2n3424 


Both Sides 
0.6 
0.5 
1.2 

Both Sides 
3.4 
6.8 


mW/°C 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Collector-Base Breakdown Voltage 

^^CBO 

1^ = 1.0 M, Ip = 0 

30 


Volts 

Emitter-Base Breakdown Voltage 

^^EBO 

1^ = 0, Ip = 10 M 

3.0 


Volts 

Collector-Emitter Sustaining Voltage 

O 

u 

> 

\(2 = 3.0 mA, Ig = 0 

15 


Volts 

Collector Saturation Voltage 

^CEfsatl 

1^ = 10 mA, Ig = 1.0 mA 


0.4 

Volts 

Base Saturation Voltage 

^BE(sa+) 

Iq = 10 mA, Ig = 1.0 mA 


1.0 

Volts 

Collector-Base Cutoff Current 

’CBO 

II II 
o p 

< < 

o o 

II II 

Ol Ol 
< < 

H 

> 

II 

Ol 

o 

o 

O 


10 

1.0 

> > 

Emitter-Base Cutoff Current 

^EBO 

lc = 0. Veb = 3.0V 


10 

fiA 

DC Pulse Current Gain 

hpE* 

l(- = 3.0 mA, VcE = 3.0 V 

20 

200 


DC Current Gain Ratio 

2N3423 

2N3424 

^FE|/^FE2** 

lc = 3.0 mA, Vce = 3.0V 

0.8 

0.9 

1.0 

1.0 


Base Voltage Differential 

2N3423 

2N3424 

^BEr^BE2 

Ij; = 3.0 mA, - 3.0 V 


10 

5.0 

mV 

Base Voltage Differential Change 

2N3423 

2N3424 

2N3423 

2N3424 

A(Vbe,-Vbe2)/^T 

Ic = 3.0 mA, VcE = 3.0 V 
= -55°Cto +25°C 
l(, = 3.0 mA, V(-E = 3.0 V 
=+25°Cto+125°C 


3.2 

1.6 

4.0 

2.0 

mV 

High Frequency Current Gain 

Ihfel 

lc = 4.0 mA, VcE = 10V 
f = 100 MHz 

6.0 

12 


Output Capacitance 

ja 

o 

o 

Ie = 0, Vcb = 10V 
f = 140 kHz 

Ie = 0, VcB = 0 
f = 140 kHz 


1.7 

3.0 

Pf 

Input Capacitance 

Ci, 

Ic = 0, Vb, = 0.5 V 
f = 140 kHz 


2.0 

pf 

Input Resistance 

hia 

U = 3.0 mA, Vf-F = 3.0 V 
f = 350 kHz 


45 

ohms 

Low Frequency Noise Figure 

NF 

f = 60 MHz 

Source Resistance = 400S2 

lc = 1.0 mA,VcE = 6.0V 


3.5 (typ.) 

, db 


Pulse Test: Pulse Width = 300 ^sec; Duty Cycle = 1%. 

Lowest of the two hpp readings is taken as hpc, for purposes of this ratio. 
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GENERAL PURPOSE 

o CLOSELY MATCHED, Vm 
LOW DIFFERENTIAL DRIFT 

® HIGH CURRENT GAIN 



MAXIMUM RATINGS 


CHARACTERrSTIC 

SYMBOL 

RATING 

UNIT 

Collector-Base Voltage 

^CBO 


60 

Volts 

Collector-Emitter Voltage 

^CEO 


45 

Volts 

Emitter-Base Voltage 

^EBO 

6 

Volts 

Collector Current 



30 

mA 

Total Device Dissipation 
@J^ = 25°C 
@T^ = 25°C 

p'd""". 

Each Side 
300 

0.6 

Both Sides 

600 

1.2 

mW 

Storage Temperature 

" .Ctg.. . 

-65 to +200 

°C 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 

r^CH/a+IACTERIsflC TsWbOL T tESj CONDITIONS T” MIN. 1 


CHARAC T ERIST IC_ 

Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Base-Emitter Voltage 
Collector Saturation Voltage 
Collector-Base Cutoff Current 


SYMBOL 

BV^,^ 


■ 260 

I 40 I _040 

I J__L jr~ MAX. 


0.500 y i 6 LEADS 

MIN p p p , . 021 p, I ^ 




L = 10 M, Ic = 0 
l^ = 10 mA, V^E = 5 V 
U = 10 mA, In = 0.5mA 


Emitter-Base Cutoff Current 
DC Current Gain 


DC Current Gain Ratio 


2N3347, 48, 49 


1^ = 10 M, V^E = 5 V 

40 

2N3350, 51,52 


Ic = 10 M. VcE = 5 V 

100 

2N3347, 48, 49 


\^ = ^.0 mA, V(3g = 5 V 

60 

2N3350, 51,52 


l^ = 1.0 mA, V( 3 g = 5 V 

150 

2N3347, 50 

^FEi/*^FE2* 

1^ = 10 V^E = 

0.9 

2N3348, 51 



0.8 

2N3349, 52 



0.6 


Base-Emitter Voltage Differential VBEr^BE 2 

2N3347, 50 
2N3348, 51 
2N3349, 52 

Base-Emitter Voltage Differential Change A(Vg£|-Vg£2)/^1' 
2N3347, 50 
2N3348, 51 
2N3349, 52 

Base-Emitter Voltage Differential Change A(Vgg|-Vgg 2 )/AT 
2N3347, 50 
2N3348, 51 
2N3349, 52 


High Frequency Current Gain 


lc = 10^iA, Vce = 5V 


lc = 10M, Vce = 5V 
T, = 25°C, T, = -55^C 


lc = 10M, Vce = 5V 

T, = 25°C, T 2 = 125°C 


f = 30 MHz 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Small Signal Current Gain 

hfa 

lc=10mA,VcE = 5V 




2N3347, 48, 49 


f = 1 kHz 

60 

600 


2N3350, 51,52 



150 

600 


Output Capacitance 


Vce = 5V, f = 1 MHz 


6 

pf 

Output Capacitance 

Cib 

VpB = 0.5 V, f = 1 MHz 


8 

Pf 

Output Admittance 

hoe 

lc = 1.0 mA,VcE = 5V 
f = 1 kHz 


100 

/^mhos 

Input Impedance 

2N3347, 48, 49 

hie 

1^ = 1.0 mA, Vce = 5V 
f = 1 kHz 

1.5 

2.0 

K ohms 

2N3350, 51,52 



3.7 

2.0 



* The lowest hpg reading is taken as hpp, for this ratio. 
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DUAL PNP TRANSISTOR 

JANUARY 1968 

GENERAL PURPOSE 

2n3800 

• LOW NOISE 

THRU 

• VERY LOW DIFFERENTIAL DRIFT 

• CLOSELY WATCHED CURRENT GAIN 

2n3811 



2N3800 thru 2N3805 


W V-BASE 

.046 X .048\ 

- -.^8 -COLLECT! 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


2N3806 thru 2N3811 


B--^ 

45° y 



CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Collector-Base Breakdown Voltage 

®^CBO 

le = 10/xA, Ie = 0 

60 


Volts 

Collector-Emitter Breakdown Voltage 

^^CEO 

\q = 10mA, Ig = 0 

60 


Volts 

Emitter-Base Breakdown Voltage 

^^EBO 

Ie= 10mA, Ic = 0 

5 


Volts 

Base Emitter “ON” Voltage 

^BE(ON) 

lc = 100^A, VeE = 5V 


0.7 

Volts 

Collector Saturation Voltage 

V * 

''CBsatl 

Ic = 100/iA, \q = 10/iA 


0.2 

Volts 


1^ = 1 mA, Ig = 100 i^iA 


0.25 


Base Saturation Voltage 

^BE(sat)* 

Ic = 100/fA, Ig = 10/lA 


0.7 

Volts 


l^^ z= 1 mA, Ig = 100 fiA 


0.8 


Collector-Base Cutoff Current 

’CBO 

Vcb = 50V, I, = 0 


0.010 

fiA 


Vcb = 50V, 1^ = 0, T^ = 150°C 


10 


Emitter-Base Cutoff Current 

*EBO 

o 

II 

jj 

> 

II 

CD 


20 

nA 

DC Current Gain 

hpE* 





2N3801,03, 05, 07, 09, 11 

1^ = 1 ^A, VcE = 5 V 

75 



2N3800, 02, 04, 06, 08,10 


lc = 10/zA, Vce = 5V 

100 



2N3801,03, 05, 07, 09, 11 


225 



2N3800, 02, 04, 06, 08, 10 


Ic = 100 /xA, VcE = 5 V 

150 

450 


2N3801,03, 05, 07, 09,11 


300 

900 


2N3800, 02, 04, 06, 08, 10 


lc = 100 fiA, Vce = 5V 

75 



2N3801,03, 05, 07, 09, 11 


= -55°C 

150 



2N3800, 02, 04, 06, 08,10 


Ic = 500 fiA, VcE = 5 V 

150 

450 


2N3801,03, 05, 07, 09,11 



300 

900 


2N3800, 02, 04, 06, 08, 10 


Ic = 1 mA, VcE = 5 V 

150 

450 


2N3801,03, 05, 07, 09,11 


300 

900 


2N3800, 02, 04, 06, 08,10 


Ic = 10 mA, VcE = 5V 

125 



2N3801,03, 05, 07, 09,11 


250 



DC Current Gain Ratio 

^FE|/^FE2** 





2N3802, 03, 08, 09 

lc = 100 /iA, Vce = 5V 

0.8 

1.0 


2N3804, 05, 10, 11 


0.9 

1.0 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Base Voltage Differential 

1 VBErVBE2 1 





2N3802, 03, 08, 09 

lc = 10/xA tolOmA, Vce = 5V 


8 

mV 

2N3804, 05, 10, 11 



5 


2N3802, 03, 08, 09 


lc = 100 /xA, Vce = 5V 


5 


2N3804, 05, 10, 11 



3 


Base Voltage Differential Change 

A(Vbb,-Vbe,)/AT 




2N3802, 03, 08, 09 


Ic = 100 /xA, VcE = 5 V 


1.6 

mV 

2N3804, 05, 10, 11 


T^ = -55°C to +25°C 


0.8 


2N3802, 03, 08, 09 


lc = 100 /xA, Vce = 5V 


2.0 


2N3804, 05, 10, 11 


T^ = 25°C to 125°C 


1.0 


High Frequency Current Gain 

! ! 

1^ = 500 /xA, V^p = 5 V, f = 30 MHz 

1.0 





Ic = 1 mA, V^p = 5 V, f = 100 MHz 

1.0 

5 


Small Signal Current Gain 






2N3800, 02, 04, 06, 08,10 

|^ = 1 mA, VcE = 10V,f = 1 kHz 

150 

600 


2N3801,03, 05, 07, 09,11 


300 

900 


Output Capacitance 

Cob 

V^B = 5 V, Ip = 0, f = 100 kHz 


4 


Input Capacitance 

Cib 

VpB = 0.5V, lp = 0, f = 100 kHz 


8 

Pf 

Voltage Feedback Ratio 

h.e 

l^ = 1.0 mA, VcE = 10 V, f= 1 kHz 


25 

XI0-^ 

Input Resistance 

hie 





2N3800, 02, 04, 06, 08, 10 


lc = 1.0 mA,VcE = 10V, f=1 kHz 

3 

15 

K ohms 

2N3081,03, 05, 07, 09, 11 


10 

40 


Output Conductance 

hoe 

lc = 1.0 mA, VcE = 10 V, f = 1 kHz 

5 

60 

fi mhos 

Noise Figure 

NF 





2N3800, 02, 04, 06, 08, 10 


1^ = 100 fiA, V^p = 10 V, Rs = 3 


7 

db 

2N3801,03, 05, 07, 09, 11 


f = 100 Hz, BW = 20 Hz 


4 


2N3800, 02, 04, 06, 08, 10 


f = 1 kHz, BW = 200 Hz 


3 


2N3801,03, 05, 07, 09, 11 




1.5 


2N3800, 02, 04, 06, 08,10 


f = 10 kHz, BW = 2 kHz 


2.5 


2N3801,03, 05, 07, 09, 11 




1.5 


2N3800, 02, 04, 06, 08, 10 


Noise Bandwidth 10 Hz to 10 kHz 


3.5 


2N3801,03, 05, 07, 09,11 


BW = 15.7 kHz 


2.5 



* Pulse Test < SOO/^sec, duty cycle < 2% 

** The lowest hp^ reading is taken as hpp, for this ratio 


Noise Figure vs Frequency and Source Resistance 



f, FREQUENCY(kHz)AND Rg SOURCE RESISTANCE 



f,FREQUENCV(kHz)AND Rg SOURCE RESISTANCE (kohms) 
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GENERAL PURPOSE 

© LOW NOISE 

© LOW SATURATION VOLTAGE 
« HIGH BREAKDOWN VOLTAGE 


MAXIMUM RATINGS 

[ CHARACTERISTIC 


SYMBOL RATING 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 


4017 

4018 

4019 

CBO 

-60 

-80 

CEO 

-60 

-80 

EBO ^ 

6 

’6 " 


Collector Current 
Total Device Dissipation 
@ = 25°C 


Each Side Both Sides 
200 


Storage Temperature 
Junction Temperature 
Derating Factor above 25°C 
@ T^ = 25X 


-65 to 4-200 
4-2^“ 


mW/°C 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 


SYMBOL TEST CONDITIONS 


Collector-Base Breakdown Voltage 
2N4017 
2N4018 
2N4019 


U = 10 I. = 0 


Collector-Emitter Breakdown Voltage 
2N4017 
2N4018 
2N4019 


Ip = 5.0 mA, In 


Emitter-Base Breakdown Voltage 
Base Saturation Voltage 


L = 10 M, Ip = 0 


U = 10 mA, Ig = 0.5 mA 


Ip = 50 mA, Id = 5.0 mA 


Collector Saturation Voltage 


= 10 mA, In = 0.5 mA 


Ip = 50 mA, In = 5.0 mA 


Collector-Base Cutoff Current 
2N4017 
2N4018 
2N4019 
2N4017 
2N4018 
2N4019 

Emitter-Base Cutoff Current 


DC Current Gain 


2N4017, 2N4018 

2N4019 

2N4017 

2N4018 

2N4019 

2N4017, 2N4018 

2N4019 

2N4017 

2N4018 

2N4019 

2N4017, 2N4018 
2N4019 


'cB = 70 V, 1, = 0 


10 

'cb=50V, I, = 0 


10 

'cb = 30V, I, = 0 


10 

= 70 V, Ij = 0, = 125°C 


10 

'cB = 50 V, Ig = 0, = 125°C 


10 

'cb = 30 V, Ie = 0, 1,^ = 125°C 


10 

'eb = 4.0 V, Ic = 0 


10 

3 = 1.0 VcE = 5V 

60 



lc = 10M, Vce = 5V 
Ic = 100 M, VcE = 5 V 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

DC Current Gain 

hpE 





2N4017, 2N4018 


Ic = 50 mA, = 5 V 

90 



2N4019 



180 



2N4017 


lc = 1.0 mA, Vce = 5V 


600 


2N4018, 2N4019 


= 100°C 


800 


2N4017, 2N4018 


l^ = 10 M, VcE = 5 V 

40 



2N4019 


= -55°C 

100 



2N4017, 2N4018 


Ic = 50 mA, V^E = 5 V 

40 



2N4019 


= -55°C 

80 



2N4017 


lc = 1.0 mA, Vce = 5V 

100 

550 


2N4018 


= -55°C 

100 

700 


2N4019 



250 

700 


High Frequency Current Gain 

|h,ei 





2N4017, 2N4018 


Ip = 0.5 mA, VpE = 5 V 

2.0 

8.0 


2N4019 


f = 20MHz 

2.5 

8.0 


Output Capacitance 

o 

O 

cr 

VcB = 5.0 V, f = 1.0 MHz, Ie = 0 


6.0 

Pf 

Small Signal Feedback Ratio 

Ke 

Ip = 1.0 mA, VpE = 5 V 


10 

XI0-^ 



f = 1 kHz 




Input Impedance 

K 





2N4017 


Ip = 1.0 mA, VpE = 5V 

2.5 

17 

K ohms 

2N4018 


f = 1 kHz 

2.5 

20 


2N4019 



6.0 

20 


Output Conductance 

hoe 





2N4017 


Ip = 1.0 mA, VpE = 5 V 

5 

40 

Mmhos 

2N4018, 2N4019 


f = 1 kHz 

5 

40 


Noise Figure 

NF 

Ip = 20 M, VpE = 5 V 




2N4017, 2N4018 


f=1 kHz, BW = 150 Hz 


3 

db 

2N4019 


Rg = 10 


2 




Ip = 20 M, VpE = 5 V 




2N4017, 2N4018 


f = 100 Hz, BW = 15 Hz 


10 


2N4019 


Rg = k^ 


4 


2N4019 


Ip = 20 M, VpE = 5 V 


8 




f = 10 Hz, BW = 2 Hz 






Rg = 10 k^ 
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H-CHANNEL FIELD EFFECT 
TRANSISTOR 
GENERAL FURFOSE 

# LOW NOISE 

# LOW CAPACITANCE 

# NlOH TSANSCONDUCTANCE 


JANUARY 1968 




2n3368-70 


MAXIMUM RATINGS 


CHARACTERISTIC 

Total Device Dissipation 
@ = 25®C 

Derating Factor above 25°C 
@ = 25X 

Storage Temperature 

Junction Temperature 


c^YMROi RATING 

i>YIVIt3UL 2N3069-71 | 2N3368-70 


-65 to -1-300 -65 to -hi 75 


mW/°C 

°C 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

Drain-Gate Breakdown Voltage 

BVdgo 




2N3069-71 

Id = 1.0 fiA, ls = 0 

50 


2N3368-70 


40 


Total Gate Leakage Current 

*GSS 




2N3069-71 

Ves = -30V,V,3 = 0 


1.0 

2N3368-70 



5.0 

2N3069-71 


Vgs = -30V,Vbs = 0 


1.0 



T^ = 150°C 



2N3368-70 

j 

Vss = -30 V, V^s = 0 


1.5 



T^ = 100°C 



Saturation Current 

*DSS 




2N3068 

Vos = 30V,Ves = 0 

2.0 

10 

2N3069 


2.0 

12 

2N3369, 2N3070 



0.5 

2.5 

2N3370, 2N3071 



0.1 

0.6 

Pinch Off Voltage 

Vp 




2N3069 


Vds = 30V, Ip = 1.0 nA 


10 

2N3070 



5.0 

2N3071 




2.5 

2N3368 




12 

2N3369 




7.0 

2N3370 




3.5 

Transconductance 

9m 




2N3368 


Vps = 30V, Vgs = 0 

1000 

2500 

2N3069 


f = 1.0 kHz 

1000 

4000 

2N3070 



750 

2500 

2N3369 



600 

2500 

2N3071 



500 

2500 

2N3370 



300 

2500 

Output Conductance 

9os 




2N3069 


Vps = 30V, Vgs = 0 


80 

2N3070 



30 

2N3071 




7.0 

Output Capacitance 

^os 




2N3069-71 


Vps = 30V,Vss = 0 


1.5 


/zmhos 
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-TRANSCONDUCTANCE (/iMHOS) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Input Capacitance 

Cis 





2N3069 


Vds = 12V,Vss = 0 


15 

pf 

2N3070 


Vds = 8.0V.Vss = 0 


15 


2N3071 


Vos = 5.0V,Ves = 0 


15 


Drain-Gate Capacitance 

^DG 





2N3069 


VDe = 10V, ls = 0,f = 140 kHz 


2.5 

Pf 

2N3070 


VDe = 8.0 V, l 5 = 0,f = 140 kHz 


2.5 


2N3071 


VDe = 5.0 V, ls = 0,f = 140 kHz 


2.5 


2N3368 


Vf)g = 10V, ls = 0,f = 140 kHz 


3.5 


2N3369 


V^e = 8.0 V, Is = 0, f = 140 kHz 


3.5 


2N3370 


= 5.0 V, Is = 0, f = 140 kHz 


3.5 


Source-Gate Capacitance 

^SG 





2N3069 


V^s = -10 V, Id = 0, f = 140 kHz 


5.0 

pf 

2N3070 


V^s = -8.0 V, Ip = 0. f = 140 kHz 


5.0 


2N3071 


Vgs = -5.0 V, Id = 0, f = 140 kHz 


5.0 


2N3368 


V^s = -10 V, Ip = 0, f = 140 kHz 


6.0 


2N3369 


V< 5 S = -8 0 V, Ip = 0, f = 140 kHz 


6.0 


2N3370 


Vgs = -6.0 V, Ip = 0, f = 140 kHz 


6.0 


Noise Figure 

NF 





2N3069 


Vds = 15V.Vss = 0 


4 

db 



f = 1.0 kHz, Rg = 10 Mfi, BW = 200 Hz 




2N3070 


Vds = 10V,Vss = 0 


4 




f = 1.0 kHz. Rg = 10 MJ2, BW = 200 Hz 




2N3071 


Vds = 5.0V,Vss = 0 


4 




f = 1.0 kHz, Rg = 10 Mn, BW = 200 Hz 





COMMON SOURCE - DRAIN CHARACTERISTICS 




Vds-DRAIN source voltage (VOLTS) 


TRANSCONDUCTANCE VS. NORMALIZED GATE-SOURCE VOLTAGE 




Vp(25*C) 



NORMALIZED GATE-SOURCE VOLTAGE 













DRAIN CURRENT VS. NORMALIZED GATE-SOURCE VOLTAGE 



Vp(2yc) normalized gate-source voltage 



NORMALIZED GATE-SOURCE VOLTAGE 



Vpcgg.c) normalized GATE-source VOLTAGE 


Pinch Off Voltage 
vs 

Drain Source Voltage 


Pinch Off Voltage 
vs 

Temperature 


Drain Current For 
Maximum Temperature 
Stabi I ity 
vs 

'dss 



Vos-DRAIN-SOURCE VOLTAGE (VOLTS) 


7.0 

:6.o 

D 

j 5.0 

0 

i 

j 4.0 
D 

^ 3.0 

L 

3 

5 2.0 
a 1.0 
0 


-1-1- 

Vp@ Vo =20V 
'D‘l^ - 





— 


■- 

2N3 

D69 
















_- 

■ 



2N3 

070 








___ 





2N- 

|07l 




-50 -25 0 25 50 75 100 125 

Ta AMBIENT TEMPERATURE ("O 



Ido'DRAIN CURRENT FOR MAXIMUM 
TEMPERATURE STABILITY (/xA) 


Gate Voltage Temperature 
Coefficient For Constant 
Drain Current 
vs 

Drain Current 


^ c 
O t- 


i- o: 
< 3 
q: <-) 




2N3069 

2N3070 





Vds=30V 
RANGE OF 1 

3=0.5 

DO TO 

2 Ido 













^00 
’( MA 
\ST/ 

IS DR 

XIMUN 

^BILIT 

MN CL 

1 TEMI 

Y 

IRREN 

PERAT 

T FO^ 
URE 



-150 -100 -50 Ido +50 +100 

Id-DRAIN CURRENT (^A) 


Gate Cutoff Current 
vs 

T emperature 



T^ -AMBIENT TEMPERATURE ("O 


Source — Gate 
Reverse Current 
vs 

T emperature 



*25 50 75 100 125 150 

T|^ -AMBIENT TEMPERATURE ("O 


Drain — Gate 
Reverse Current 
vs 

T emperature 


‘*0N** Resistance 
vs 

T emperature 


Dynamic Resistance 
vs 

Drain — Source Voftage 



) 1 _^^^^^^_I_^^_I 

25 50 75 100 125 150 


T^ -AMBIENT TEMPERATURE ("O 



Ta ambient TEMPERATURE ("O 



Vqs-DRAIN-SOURCE VOLTAGE (VOLTS) 













CAPAaTANCE (PICOFARADS) CAPACITANCE (PICOFARADS) 






O O.Z Ote 0.8 1.0 

Id/'oss 


I 1.0 10 100 

Rq-GATE resistance (MEGOHMS) 


2N3069 

2N3070 

2N307I 

VdsIOV 

f.I.OkHz NBW:6hz 


-50 -25 0 25 50 75 100 125 

Ta ambient temperature {^) 
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,-INPUT RESISTANCE (OHMS) 



























































N-CHANHiL HELD EFFECT 
TflANSISTOR 
GEHEBAt FURFOSE 

» mm TPIA»^IIPUCTANCE 

# HIGH iHlAIO^OWN VOLTAGE 

# LOW NOIGi 


JANUARY 1968 

2n3436-38 

2n3458-60 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

Total Device Dissipation 
@ T^ = 25®C 

Pd 

Derating Factor above 25®C 
@ T^ = 25°C 


Storage Temperature 

Tst, 

Junction Temperature 

Tj 


RATING 

300 

1.7 

-65 to+200 
200 


mW/°C 

"C 





.100 DIA.-f--H 


GATE IS INTERNALLY CONNECTED TO CASE 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

Drain-Gate Breakdown Voltage 

Total Gate Leakage Current 
2N3436-38 
2N 3458-60 
2N3436-38 
2N3458-60 

Saturation Current 

2N3436, 2N3458 
2N3437, 2N3459 
2N3438, 2N3460 

Pinch Off Voltage 
2N3436 
2N3437 
2N3438 
2N3458 
2N3459 
2N3460 

Transconductance 

2N3436, 2N3458 
2N3437, 2N3459 
2N3438, 2N3460 

Input Conductance 

2N3436, 2N3458 

2N3437, 2N3459 

2N3438, 2N3460 

Output Conductance 

2N3436, 2N3458 
2N3437, 2N3459 
2N3438, 2N3460 


SYMBOL TEST CONDITIONS 
BVoso Id = 1.0M. ls = 0 


Vss = -30V, V„s = 0 


V |55 = 20V, L = 1.0 nA 


V„s = 20V, Vss = 0 


Vos = 10 V, Vss = 0 
f = 1.0 MHz 
Vos = 6.0 V, Ves = 0 
t = 1.0 MHz 
Vos = 4.0 V, Ves = 0 
f= 1.0 MHz 


/os = 30 V, Vss = 0 
f = 1.0 MHz 
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lo ORAINCURRENT (MA) 9„-TRANSCONDUCTANCE (^MHOS) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Input Capacitance 

Cis 





2N3436, 2N3458 


Vos = 10 V, Vgs = 0 


18 


2N3437, 2N3459 


Vos = 6.0V.Vss = 0 


18 


2N3438, 2N3460 


Vos = 4.0V.Vss = 0 


18 


Output Capacitance 

Co. 





2N3436-38 


Vos = 30 V, VGs = t) 


6.0 

Pf 

2N3458-60 


f = 1.0 MHz 


5.0 


Drain-Gate Capacitance 

^DG 

V,e = 10V, ls = 0 


5.0 

Pf 



f = 140 kHz 




Source-Gate Capacitance 

^SS 

Ves = -10V, 1^ = 0 


5.0 

pf 



f = 140 kHz 




Noise Figure 

NF 





2N3458 


Vds = 10V, Re = 1.0 m 


6.0 

db 

2N3459 


BW = 6.0 Hz, f = 20 Hz 


2.0 


2N3460 




1.5 


2N3436-38 


Vds = iov, Re = 1.0 m 


2.0 


2N3458-60 


BW = 6.0 Hz, f = 1.0 kHz 


1.0 



■2N34 

V2 

136 

5*C 








•ov 

/q 




r 

-.4V— 





n 

-■8V 

■y 


__ _ 


1.2V 




_- 

1.6 V 


h-- 


-2.0V 




_ 



0 10 20 30 40 50 

Vqs - DRAIN-SOURCE VOLTAGE (VOLTS) 


COMMON SOURCE-DRAIN CHARACTERISTICS 


i 1 

2N3437 

Tft = 25*C 





Vgs 

= ov 




f- - 

-0.2V 

-^^ 

— 

7^ 

-1.0 


-0.4V - 

— 


-I.2V\ 

-o.6y 



— -I.4VW 

-0.8 V- 

1 ' ' ' -- 





— 


0 10 20 30 40 50 

Vqs-drain-source voltage (VOLTS) 




2N3438 

Ta = 25->C 




1 

Vgs=OV 

r 



-.IV 

- H- — 


■— 

1 

1 

r 



-,2V 




- 3V 


bn 


'-.4V 


1— 

- 

-.5V 


o H ■ .^.:.:= i 

0 10 20 30 40 50 

Vqs"DRAIN-SOURCE VOLTAGE (VOLTS) 


TRANSCONDUCTANCE VS NORMALIZED GATE-SOURCE VOLTAGE 



^GS 

'p(25*C) 


-NORMALIZED GATE SOURCE VOLTAGE 



Vp^flsX ) normalized gate-source VOLTAGE 



NORMALIZED GATE-SOURCE VOLTAGE 


DRAIN CURRENT VS NORMALIZED GATE-SOURCE VOLTAGE 














Drain Current for 
Maximum Temperature 
Stability 
vs 


< 

E 


z 

UJ 

(r. 

(T 

ZD 

O 

z 

< 

cc 

Q 


tn 

o 

a 



In -DRAIN CURRENT FOR MAXIMUM 
TEMPERATURE STABILITY (mA) 


Source-Gate 
Reverse Current 
vs 


Temperature 



Dynamic Resistance 



0 10 20 30 40 50 

Vps "drain source voltage (VOLTS) 


Input Conductance 
vs 

Frequency 
























Input Capacitance 
vs 

Source-Gate Voltage 


Input Capacitance 
vs 

Frequency 


Output Conductance 
vs 

Drain-Source Voltage 



Output Conductance 
vs 

Frequency 



Output Capacitance 
vs 

Drain-Source Voltage 



Vdg-DRAIN GATE VOLTAGE (VOLTS) 


Output Capacitance 
vs 

Frequency 







V 

rrrrr 

'ds = 30V 


;; 






1 

OS 

25 

» 

c 



,2 


543 

6 








/ 

4 

J 


'll 

yl3437 

L2N34 



zJ 



















1 












J 





J 





0 L . -J_1 I 1 ILIJI_^_L-U.1.1,J 1,J 

10 100 50 100 

f-FREQUENCY (MHz) 


Noise Figure 
vs 

Drain Current 
Drain-Source Voltage 
and Temperature 

T^-AMBIENT TEMPERATURE ("O 
-50 -25 0 25 50 75 100 125 



0 .10 .20 .30 .40 .50 .60 .70 .80 .90 1.0 

Iq/ loss "normalized drain CURRENT 

0 50V iov i5v iov 

Vpg- DRAIN-SOURCE VOLTAGE (VOLTS) 


Noise Figure 


Noise Figure 


vs 


vs 


Gate Resistance 


Frequency 




Rg-GATE RESISTANCE (Mfl) 


FREQUENCY {H^) 
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-OUTPUT RESISTANCE (i' 
















N-CHANNEL FIELD EFFECT 
TRANSISTOR 

GENERAL FURFOSE 

• tow NOrSi 

• HIGH BREAKDOWN VOtTAQE 

• tow tEAKAQE 


JANUARY 1968 


2N3452 

THRU 

2n3457 


MAXIMUM RATINGS 


CHARACTERISTIC 

Storage Temperature 
Junction Temperature 
Total Device Dissipation 


Derating Factor above 25°C 


SYMBOL 


RATING 

-55 to +200 


mW/°C 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

Drain-Gate Breakdown Voltage 

Total Gate Leakage Current 
2N3452-54 
2N3455-57 
2N3452-54 
2N3455-57 

Saturation Current 

2N3452, 2N3455 
2N3453, 2N3456 
2N3454, 2N3457 

Pinch Off Voltage 

2N3452, 2N3455 
2N3453, 2N3456 
2N3454, 2N3457 

Transconductance 

2N3452 

2N3453 

2N3454 

2N3455 

2N3456 

2N3457 

Input Conductance 

2N3452, 2N3455 

2N3453, 2N3456 

2N3454, 2N3457 


Output Conductance 

2N3452, 2N3455 
2N3453, 2N3456 
2N3454. 2N3457 


SYMBO L TEST C OND ITIONS 

BVdso '|o = 1 -OM, Is = 0 


Vgs = -30 V, Vos = 0 


Vgs = -30 V, Vos = 0 


Vos = 30 V, Vfis = 0 


Vos = 30V,Ves = 0 

f = 1.0 kHz 


Vos = 12 V, Vgs = 0 
f = 1.0 MHz 
Vos = 8.0 V, Vgs = 0 
f = 1.0 MHz 

VDS = 4.0V,Ves = 0 

f = 1.0 MHz 


f = 1.0 MHz 
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-TRANSCONDUCTANCE (>iMHOS) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Input Capacitance 

Cis 





2N3452 


Vds = 12V, Vss = 0 


6.0 

Pf 

2N3455 


f = 1.0 MHz 


5.0 


2N3453 


Vps = 8.0V, Ves = 0 


6.0 


2N3456 


f = 1.0 MHz 


5.0 


2N3454 


Vps = 4.0V, Vss = 0 


6.0 


2N3457 


f = 1.0 MHz 


5.0 


Output Capacitance 

Cos 

Vps = 30V,Ves = 0 


1.5 

Pf 



f = 1.0 MHz 




Drain-Gate Capacitance 

^DG 





2N3452-54 


Vps = 10V, ls = 0 


1.2 

pf 

2N3455-57 


f = 140 kHz 


1.0 


Source-Gate Capacitance 

CsG 





2N3452-54 


Vss = -10V, lp = 0 


1.8 

pf 

2N3455-57 


f = 140 kHz 


1.5 


Noise Figure 

NF 





2N3455-57 


Vds = iov, Rq = i.o m 


4.0 

db 

2N3452 


BW = 6.0 Hz, f = 20 Hz 


6.0 (Typ.) 


2N3453 




5.0 (Typ.) 


2N3454 




4.0 (Typ.) 


2N3455-57 


Vds = 10V, Re = 1.0 m 


1.0 


2N3452-54 


BW = 6.0 Hz, f = 100 Hz. 


2.0 



COMMON SOURCE —DRAIN CHARACTERISTICS 



Vqs- DRAIN-SOURCE VOLTAGE (VOLTS) 



Vps- drain-SOURCE VOLTAGE (VOLTS) 



0 10 20 30 40 50 

Vpg-DRAIN-SOURCE VOLTAGE (VOLTS) 


TRANSCONDUCTANCE VS NORMALIZED GATE 




- SOURCE VOLTAGE 



DRAIN CURRENT VS NORMALIZED GATE - SOURCE VOLTAGE 




NORMALIZED GATE-SOURCE VOLTAGE 



NORMALIZED GATE-SOURCE VOLTAGE 













CAPACITANCE (PF) GATE VOLTAGE TEMPERATURE COEFFICIENT 

S S § b O O Idgo-ORAIN to gate CURRENT {N^ PQ^ CONSTANT DRAIN CURRENT (mV/Oc) Vp-PINCH-OFF VOLTAGE (VOLTS) 


Pinch Off Voltage 
vs 

Drain-Source Voltage 


Pinch Off Voltage 
vs 

Temperature 


Drain Current for 
Maximum Temperature 
Stability 
vs 



~ 


T 




rrr 

2N3452 - 
Vi)s=20V 
|p=(35NA- 





V “Ip 





A 










III II, 

2N3454 ~ 
Vos=20V 




2N: 

i453 
,=20V^ 
0.5 NA 



v;; 


j 

VQS 



\ 

d::| 

•U V- 

IW 

u 



H 

L- 


1 

vm 1 

Id =1/4 A 

L 


F 


== 


N 

L 

d 

n 

nil I 

D 


r 



I qI _L LLlilU_L_1_U 

.10 .20 .50 lO 2.0 50 10. 20 50. 

Vds-DRAIN-SOURCE voltage (VOLTS) 


_ 14.0 

V) 

!li 12.0 

§ 

uj 10.0 

o 

< 

^ 8.0 

5 

u. 6.0 
ij. 

o 

X 4.0 

o 

z 

Ql 2.0 



— 

. 

nxT 




! Vds=20V 




. ■■'I ." 

2N3452 

Id= '/ 

U=- 

xA 


J 


j” 




1 

__4 

1 




i 

1 


2N3453 





-2N3454 





1 ■ ■- —^ 

_J_ 





-50 -25 0 25 50 75 100 125 

T;^ AMBIENT TEMPERATURE CO 



20 40 60 80 100 120 

lo^-ORAIN CURRENT FOR MAXIMUM 

TEMPERATURE STABILITY (/*A) 


Gate Voltage Temperature 



Coefficient for Constant 


Source-Gate 

Drain Current 

Gate Cutoff Current 

Reverse Current 

vs 

vs 

vs 

Drain Current 

Temperature 

Temperature 



RANG 

-1- 

Vos*30V 
E OF Id = 0.51 
2N3452 
2N3453 

— 

00 TO 

20 loo 













dc 

M/ 

10 IS D 
VXIMUl 

RAIN C 
M TEM 

URRE^ 

PERA1 

^FOF 

TJRE 


STABILITY) 

1 1 

□ 

C 



•1.5 I - 1 - 1 - ^ - 1 - 1 - 1 

-45 -30 -15 loo 


lo-ORAIN CURRENT (/iA) 



25 50 75 100 125 150 

T^-AMBIENT TEMPERATURE CO 



T^-AMBIENT TEMPERATURE (“O 


Drain-Gate 
Reverse Current 
vs 

Temperature 


“On” Resistance 
vs 

Temperature 



Dynamic Resistance 
vs 

Drain-Source Voltage 



Vos-DRAIN -source VOLTAGE (VOLTS) 


Junction Capacitance 
vs 

Normalized Bias 


Input Conductance 
vs 

Gate-Source Voltage 


Input Conductance 
vs 

Frequency 



^Vp(2yC l ^ NORMALIZED VOLTAGE 



-2 -4 -6 -B -10 

V(5s-GATE-S0URCE VOLTAGE (VOLTS) 



f-FREQUENCY (MHz) 


-INPUT RESISTANCE (OHMi 

































Nl -NOISE FIGURE(db) NOISE FIGURE -OUTPUT CONDUCTANCE (/*MHOS) Cjs- INPUT CAPACITANCE (PF) 


Input Capacitance 
vs 

Source-Gate Voltage 





Vqs 

f 

— 

» 0 

> 1 MHz 




Ta 

■25®C 

§ 

.2N34 

52 Vos 

«I2V 

_ 



\2 

N3453 

N3454 

V[)s*6\ 

Vds-4> 

1 

) 







O'-^^^^_I 

0 -2 -4 -6 -8 -10 

Vgs-6ATE SOURCE VOLTAGE (VOLTS) 


Input Capacitance 
vs 

Frequency 



f-FREQUENCY (MHz) 


Output Conductance 
vs 

Drain-Source Voltage 



Output Conductance 
vs 

Frequency 



Noise Figure 
vs 

Drain Current 
Drain-Source Voltage 
and Temperature 


T^-AMBIENT TEMPERATURE CO 



0 Ql 0.2 0.3 0.4 05 06 0.7 0.8 09 1.0 

Id/Idss-noRMalized drain current 

0 5.0 V lOV 15V 20V 

Vpg-DRAIN-SOURCE VOLTAGE (VOLTS) 


Output Capacitance 
vs 

Drain-Source Voltage 



Vqs-drain SOURCE VOLTAGE (VOLTS) 


Noise Figure 
vs 

Gate Resistance 



Rq-GATE RESISTANCE (MO) 


Output Capacitance 
vs 

Frequency 



f-FREQUENCY (MHz) 


Noise Figure 
vs 

Frequency 



Ol-L,1 lllllll_ I I lilili I I I Mini 

«0 100 IK lOK 


FREQUENCY (H^) 


^1^ AMELCO SEMICONDUCTOR • A TELEDYNE COMPANY • 1300 Terra Bella Ave. • Mountain View • Calif. 94040 • Phone (415) 968-9241 


-OUTPUT RESISTANCE 















N^HANNiL FIELD EFFECT 

JANUARY 1968 


TRANSIStcm 



HF/IF AMPUFIER 

♦ LOW KlOiSi 

♦ HIGH TRANSCOHOUCTANCl 

♦ LOW CAPACITANCE 

2n3823 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

Vds 

30 

Volts 

Drain-Gate Voltage 

VoG 

30 

Volts 

Gate-Source Voltage 

Vss 

30 

Volts 

Gate Current 


10 

mA 

Total Device Dissipation 
@ T^ = 25°C 

Pd 

300 

mW 

Derating Factor above 25°C 
@ T^ = 25°C 


2.0 

mW/°C 

Storage Temperature 

Tst, 

-65 to +200 

“C 

Junction Temperature 


175 

X 

Lead Temperature, 1/16 inch 
from case, 10 seconds max. 


300 

°C 


— 


^—.030 MAX. 

,210 

.17^ 

1 1 


.SOOMIN 

]__ 

.100 DIA.- 

050 - 

SOURCE -^ 

III 

ill* 

IT 

4 LEADS 

- 

.016 

-DRAIN 




H .036 ;5?B 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Gate-Source Breakdown Voltage 

^rBR)GSS 

le = 1.0MA, Vos = 0 

30 


Volts 

Gate-Source Cutoff Voltage 

^GSfOFFi 

Id = 50 nA, Vd 3 = 15V 


8.0 

Volts 

Gate-Source Voltage 

Vss 

Id = 0.4 mA,VDs = 15V 

1.0 

7.5 

Volts 

Gate Reverse Current 

•gss 

Vss = 20 V, Vos = 0 

Vss = 20 V. Vps = 0, T^ = 150»C 


0.50 

500 

nA 

Zero-Gate-Voltage Current 

*DSS* 

Vds = 15V, Vss = 0 

4.0 

20 

mA 

Input Capacitance 

Cis, 

Vds = 15V,Vss = 0 
f = 1.0 MHz 


6.0 

Pf 

Reverse Transfer Capacitance 

C.S 

VDs = 15V,Ves = 0 

f = 1.0 MHz 


2.0 

pt 

Forward Transfer Admittance 

|Y,J* 

Vds = 15V.Vss = 0 

f = 1.0 kHz 

Vos = 15 V, Vss = 0 
f = 200 MHz 

3500 

3200 

6500 

/xmhos 

Input Admittance 


Vds = 15V,Vss = 0 
f = 200 MHz 


800 

/imhos 

Output Admittance 

|Yosi‘ 

Vps = 15V,Vss = 0 

f = 1.0 kHz 

Vds = 15V, Vss = 0 
f = 200 MHz 


35 

200 

/xmhos 

Noise Figure 

NF 

Vos = 15 V, Vss = 0 

Rs = 1000 n, f = 100 MHz 


2.5 

db 


* Pulse Test: Pulse Width = 100 ms; Duty Cycle = 10%. 
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N-CHANNEL FIELD EFFECT 
TRANSISTOR 
SiNERAt PMRFOSE 

# L.OW HOISi 

• LOW CAI»ACiTANCi 

« PAST swnrcHrNO speeds 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

Drain-Source Voltage 

Vds 

Drain-Gain Voltage 

Vdg 

Reverse Gate-Source Voltage 

Vgs 

Gate Current 


Total Device Dissipation 
@T^ = 25®C 

Pd 

Derating Factor Above 25®C 
@ T^ = 25°C 


Storage Temperature 

Tst, 

Junction Temperature 

Tj 


RATING 

30 

30 ' 


1.71 

-6510 +200 
200 


mW/oQ 

“C 


JANUARY 1968 

2n3966°69 

THRU 

2 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC _ 

Gate-Source Breakdown Voltage 

Gate-Source Voltage 

2N3967, 2N3967A 
2N3968, 2N3968A 
2N3969, 2N3969A 

Gate-Source Cutoff Voltage 
2N3966 

2N3967, 2N3967A 
2N3968, 2N3968A 
2N3969, 2N3969A 

Drain Cutoff Current 
2N3966 
2N3966 

Gate-Drain Leakage Current 
2N3966 
2N3966 

Gate Reverse Current 


Zero-Gate-Voltage Drain Current 
2N3966 

2N3967, 2N3967A 
2N3968, 2N3968A 
2N3969, 2N3969A 

Drain-Source “ON” Resistance 
2N3966 

2N3967, 2N3967A 
2N3968, 2N3968A 


Rise Time 


2N3966 


Turn-on Delay Time 
2N3966 

Turn-off Time 

2N3966 


SYMBOL 

V|RP»^CC 


TES T CO NDITIONS 

le = 1.0/.A,VDs = 0~ 


Vos = 20 V, I 


: 0.25 mA 


Vos = 10 V, lD = 10nA 
Vos = 20 V, lo = 1.0nA 


Vds = 

10 V, 

Vgs 

= -7.0 

V 

Vds = 

10 V, 

Vgs 

= -7.0 

V, T^ = 

Vqg ~ 

20 V, 

.ls = 

0 


Vds = 

20 V, 

>Id = 

: 

=150°C 

Vgs = 

20 V, 

Vqs 

= 0 


Vss = 

20 V, 

Vds 

=0. 

= 150°C 

Vos = 

20 V, 

Vgs 

= 0 



Vos — Vgs — 0 

f = 1.0 kHz 


See Figures 1 & 2 
See Figures 1 & 2 
See Figures 1 & 2 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Input Capacitance 

Ciss 





2N3966 


Vps = 20V,Ves = 0 


6.0 

Pf 



f = 1.0 MHz 



2N3967A 


V = 20 V, Ip, = 0.25 mA 


5.0 




f= 1.0 MHz 




2N3968A 


Vds = 20 V, Ip = 0.10 mA 


5.0 




f = 1.0 MHz 




2N3969, 2N3969A 


Vds = 20 V, L = 0.04 mA 


5.0 




f = 1.0 MHz 




Reverse Transfer Capacitance 

Cnss 





2N3966 


Vds = 0. Vss = 7.0V 


1.5 

Pt 



f = 1.0 MHz 



2N3967, 2N3967A 


Vds = 20V, Id = 1.0 mA 


1.3 




f = 1.0 MHz 




2N3968, 2N3968A 


Vds = 20 V. Id = 0.5 mA 


1.3 




f = 1.0 MHz 




2N3969, 2N3969A 


Vds = 20 V, L = 0.2 mA 


1.3 




f = 1.0 MHz 




Transadmittance 






2N3967, 2N3967A 


Vos = 20 V, Ves = 0 

2500 


/xmhos 

2N3968, 2N3968A 


f= 1.0 kHz 

2000 



2N3969, 2N3969A 



1300 



Forward Transadmittance 

Yfs 





2N3967, 2N3967A 

Vds = 20 V, Id = 0-25 mA 

1600 

2400 

fimhos 

2N3968, 2N3968A 


Vds = 20 V, Id = 0.10 mA 

1400 

2000 


2N3969, 2N3969A 


Vds = 20 V, Id = 0.04 mA 

950 

1450 


Forward Transadmittance 






2N3967, 2N3967A 


Vos = 20 V, Vss = 0 

1600 


/^mhos 

2N3968, 2N3968A 


f = 10 MHz 

1400 



2N3969, 2N3969A 



950 



Output Admittance 






2N3967, 2N3967A 


Vds = 20 V, L = 0.25 mA 


35 

,umhos 



f = 1.0 MHz 




2N3968, 2N3968A 


Vds = 20 V, Id = 0.10 mA 


15 




f = 1.0 MHz 1 




2N3969, 2N3969A 


Vds = 20 V, L = 0.04 mA 


5.0 




U 1.0MHz 




Noise Figure 

NF 





2N3967-2N3969A 


Vos = 20V,Vss = 0 

Re = 1.0 Mfi 
f = 100Hz 

BW = 6 Hz 


1.5 

db 

2N3967A, 68A, 69A 


Vos = 10 V, Vgs = 0 

Rs = 1.0MS2 
f = 10Hz 

BW = 6 Hz 


4.0 


2N3967A, 68A, 69A 


Vos = 10V,Vss = 0 

Rq = 1.0 MSJ 
f = 1.0 kHz 

BW = 200 Hz 


1.0 



COMMON SOURCE-DRAIN CHARACTERISTICS COMMON SOURCE-DRAIN CHARACTERISTICS COMMON SOURCE-DRAIN CHARACTERISTICS 

















































INPUT CAPACITANCE (pf) *DO"Id TEMPERATURE STABILITY (mA) 


DRAIN CURRENT FOR MAXIMUM 
TEMPERATURE STABILITY 



0 12 3 4 3 6 


Vp-PINCH-OFF VOLTAGE(VOLTS) 


is; 

S-s 

3^ 


GATE VOLTAGE TEMPERATURE 
COEFFICIENTS FOR CONSTANT 
DRAIN CURRENT VS DRAIN VOLTAGE 












VD( 

;»20V 




s 








\ 





RAN 

ln>( 

IGE OF 
5 . 5 - 2 . 

0 Ido 

ain cur 
tampan 

k 


i 


(IqO •• flr 
maximum 
stability) 

rant fo 
aturs 1 

k 





k: 



10“drain current (pA) 


OUTPUT CONDUCTANCE 
VS 

DRAIN CURRENT 



INPUT CAPACITANCE 
VS 

DRAIN CURRENT 



0.01 0.10 1.0 10.0 
Id-drain current (mA) 


JUNCTION CAPACITANCE 
VS 



0 .2 .4 

Vs6(0R VdO> (, 


.6 .8 1.0 1.2 3.0 

nA)-NORMALIZED VOLTAGE 


OUTPUT CAPACITANCE 
VS 



Vos- drain-source voltage (VOLTS) 


1.5 VDC 


SKL 

MODEL 

503A 

OR 

O— 

EQUIV. 

c 

M 


_ 

CT 



FIGURE I 
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-output resistance (MEGOHMS) 






N-CHANNEL FIELD EFFECT 
TRANSISTOri 

GENERAL FURFC^E 

• HtQH immconmofmcE 

• tow LEAKAOi 
« LOW NOtSl 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 


Gate Current 


10 


Total Device Dissipation 
@ T^ = 25°C 

Pd 

300 


Derating Factor Above 25°C 
@ T^ = 25X 


1.7 


Storage Temperature 


-65 to +200 


Junction Temperature 

T, 

200 



UNIT 


mA 


mW 


mW/°C 




X 




JANUARY 1968 


2n4139 




1 I 

. 210 

.170 

j j—.030M 

nTiriT 




GATE IS INTERNALLY CONNECTED TO CASE 


ELECTRICAL CHARACTERISTICS at +25'^C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Drain-Gate Breakdown Voltage 

BVdgo 

Id = 1.0 |uA, ls = 0 

50 


Volts 

Source-Gate Breakdown Voltage 

BVsso 

Is = 1.0 fiA, Id = 0 

50 


Volts 

Total Gate Leakage Current 

*GSS 

Vss = -30V, Vds = 0 

Vss = -30 V, Vos = 0, T^ = 1 25°C 


1.0 

1.0 

^ =. 
>> 

Saturation Current 

*DSS 

Vds = 20V,Vss = 0 

8.0 

11 

mA 

Pinch Off Voltage 

Vp 

Vds = 20 V, Id = 1.0 nA 

2.0 

8.0 

Volts 

Transconductance 

9m 

V,s = 20V,Ves = 0 

f = 1.0 kHz 

V,s = 20V,Vss = 0 

f = 1.0 MHz 

3500 

3000 

7000 

(Umhos 

Short-circuit, common-source 
input conductance 

Gis 

Vos = 20 V. Vss = 0 
f = 1.0 MHz 


4.0 

^mhos 

Output Conductance 

9os 

Vos = 20 V, Vss = 0 
f = 1.0 MHz 


35 

/imhos 

Input Capacitance 

Cis 

Vds = 20V,Vss = 0 

f = 1.0 MHz 


18 

Pf 

Reverse Transfer Capacitance 

Grss 

Vos = 20 V, Vss = 0 
f = 140 kHz 


5.0 

Pf 

Drain to Gate Capacitance 

^DG 

Vos = 10 V, ls = 0 

f = 140 kHz 


5.0 

Pf 

Noise Figure 

NF 

Vds = 20 V, V^^ = 0, Rg = 1.0 m 
f = 1.0 kHz!BV = 6.0 Hz 


2.0 

db 
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Common Source-Drain 
Characteristics 


Transconductance 

vs 

Normalized Gate-Source Voltage 


Drain Current 
vs 

Normalized Gate-Source Voltage 



Vos* drain source voltage (VOLTS) 


8000 

1 6400 

2 

3 

o 

!v_ 





X 

S^-5 

QmAT Vos ‘ 20V 

5»C ^ 

Vp AT Vos * 20V 

In • INA _ 

u 

D 

O 

2 

o 


. 2 V^ 

\ 



^ 3200 
1 


. 4125 ^ 











0 .2 .4 .6 .8 1.0 

NORMALIZED GATE (SOURCE VOLTAGE) 



Pinch Off Voltage 
vs 

Drain-Source Voltage 


Pinch Off Voltage 
vs 

Temperature 


Drain Current for 
Maximum Temperature 
Stability 
vs 

*DSS 



Vos 'drain source voltage (VOLTS) 




Gate Voltage Temperature 
Coefficient for Constant 
Drain Current 
vs 

Drain Current 


Gate Cutoff Current 
vs 

Temperature 


S S' 




lo-ORAIN CURRENT(^A) 














Source-Gate Reverse Current 
vs 

Temperature 





Drain-Gate Reverse Current 
vs 

Temperature 





25 50 75 too 125 150 

VAMBIENT TEMPERATURE CO 


25 50 75 100 125 150 

Ta-ambient temperature CC) 


"On" Resistance 
vs 

Temperature 



-50 -25 0 25 50 75 1C 

Ta-ambient temperature CO 


Dynamic Resistance 
vs 

Drain-Source Voltage 







= 





t= 

t= 









E=: 



=: 


Lzzi 









Junction Capacity 
vs 

Normalized Bias 


■^0 10 20 30 40 50 

Vos* drain source voltage (VOLTS) 


Vp at Vos •20V 

lo'lftA — 

Ta»25»C 


0 02 04 06 08 To TZ 

Vp^S*^) '^Of’^^ALIZEO VOLTAGE 


Input Conductance 
vs 

Gate-Source Voltage 



-2 -4 -6 -B 

Vos -gate source voltage (VOLTS) 


I nput Conductance 
vs 

Frequency 



I nput Capacity 
vs 

Source-Gate Voltage 





-^- 

1 

i = IMHz 

Ta= 25’C 











2N4I39 Vds 

«IOV^ 




— 





-2 -4 -6 -8 

Vos- gate source voltage (VOLTS) 
















Cos-OUTPUT CAPACITANCE (pf) C,j-INPUT CAPACITANCE (pf) 


Input Capacity 
vs 

Frequency 




NT 




."'t 

: ! 

■ ! ( 




Vos-Oi 

T*»25*C| 


1 

1 

l1_.. 

- 

U 


11 

1 ! 

2N4I39 Vos 

ifij) 

tr!^ ‘ 

u_ 

*10 

V 1 

1 'F 
iNr 

I i 11--- 


1 ! M 

Liu 

Lii 



1 i iiiii 


f-FREQUENCY (MHi) 


Output Conductance 
vs 

Drain-Source Voltage 
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Vos'DRAIN SOURCE VOLTAGE (VOLTS) 


Output Conductance 
vs 



f-FREOUENCY (MHz) 


Output Capacitance 
vs 

Drain-Source Voltage 
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Vgs • ov 

Ta *25*0 
f *111(18* 
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^N^39 
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0 10 20 30 40 50 60 

V(a- date-SOURCE VOLTAGE (Volti) 


Output Capacitance 
vs 

Frequency 



f-FREQUENCY (MHt) 


Noise Figure 
vs 

Gate Resistance 



Noise Figure 
vs 

Frequency 
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N-CHANISIEL FIELD EFFECT 
TRANSISTOR 

RF/iF AMPLIFIER 
• HIGH TRANSCONDUCTANCe 
« LOW LEAKAGE 
« LOW NOISE 



MAXIMUM RATINGS 

CHARAcTEmSTIC 
Drain-Source Voltage 
Drain-Gate Voltage 
Gate-Source Voltage 
Drain Current 

Total Device Dissipation 
@ = 25°C 

Derating Factor above 25°C 
@ = 25°C 

Storage Temperature 

Junction Temperature 


SYMBOL 


RATING 

30 


LJIH 


-65 to -h200 
-F175 


mW/°C 

°C 


.100 DIA,— 

,050 - 

SOURCE -V 


.046 __ \ . 048 


1 ^1 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACT E RIST IC_ 

Gate-Source Breakdown Voltage 

Gate-Source Cutoff Voltage 
2N4223 
2N4224 

Gate-Source Voltage 

2N4223 

2N4224 

Gate Reverse Current 

2N4223 

2N4224 

2N4223 

2N4224 

Zero-Gate-Voltage Drain Current 
2N4223 
2N4224 

Input Conductance 

Output Conductance 

Small-Signal Power Gain 

2N4223 

Input Capacitance 

Reverse Transfer Capacitance 

Forward Transfer Admittance 
2N4223 
2N4224 
2N4223 
2N4224 

Noise Figure 


SYMBOL TEST CON DITIONS 

GSS Ig = ^A, Vp5 = 0 



0.25 nA, Vds = 

15 V 

'd “ 

0.50 nA, Vd 3 = 

15 V 


0.3 mA, Vp 3 = 

15 V 

'□ = 

0.2 mA, Vp 3 = 

15 V 

Vgs 

= -20V, V,s = 

= 0 

Vgs 

= -20V, Vos = 

= 0,T 


V,s = 15V, V^3 = 0 


f = 200 MHz 

f = 200 MHz 


V,s = 15V, Ve3 = 0 
f = 200 MHz (Figure 1) 

"Vds^= 15 V^V^s = 0 ' 
f = 1 MHz 


f = 1 MHz 

Vds = i5V, y^s = o 

f = 1 kHz 

V,s = 15V, V^3 = 0 
f = 200 MHz 

VDs = 15V,Ves = 0, Rs = 1 kfi 

f = 200 MHz (Figure 1) 


2N4223 f = 200 MHz (Figure 1) | 5 | c 

Pulse Test: Pulse Width ^ 630 ms, Duty Cycle ^ 10% 
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Id-DRAIN-CURRENT (mA) 


Figure 1. Noise Figure and Power Gain Test Circuit 




Vos-DRAIN-SOURCE VOLTAGE (VOLTS) 


Common Source Transfer Characteristics 



-5 -4 -3 -2 -I 0 

Vqs-GATE-SOURCE VOLTAGE (VOLTS) 
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MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

Drain-Source Voltage 

Vds 

Drain-Gate Voltage 

Vdg 

Reverse-Gate-Source Voltage 

Vss 

Gate Current 


Total Device Dissipation 
@ T^ = 25X 


Derating Factor Above 25°C 
@ = 25X 


Storage Temperature 

Tst. 

Junction Temperature 

Tj 


N-CHANNEL FIELD EFFECT 
TRANSISTOR 
OENERAL PURPOSE 

• LOW NOISE 

• LOW LEAKAGE 

• LOW CAPACITANCE 


R ATIN G 

30 

30 

20 

10 


JANUARY 1968 




2n4303 



H h“ DIA, 3 LEADS 

ri 


2.5 

"-55 to+1^ 
125 


mW/°C 

X 

X 



LEADS electrically ISOLATED FROM CASE 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Gate-Source Breakdown Voltage 

^(BR)GSS 

le = 1.0M. Vo5 = 0 

30 


Volts 

Total Gate Leakage Current 

'gss 

Vss = -10 V, Vds = 0 


1.0 

nA 



Vss =-10 V, Vds = 0, T^ = 85»C 


0.1 

fiA 

Saturation Current 

Lss 





2N4302 


Vos = 20 V, Ves = 0 

0.5 

5.0 

mA 

2N4303 



4.0 

10 


2N4304 



0.5 

15 


Pinch Off Voltage 

Vp 





2N4302 


Vds = 20 V, 1^ = 10 nA 


4.0 

Volts 

2N4303 




6.0 


2N4304 




10 


T ransconductance 






2N4302 


Vos = 20 V, Vss = 0 

1000 


^mhos 

2N4303 


f = 1.0 kHz 

2000 



2N4304 



1000 



Output Conductance 

9 os 

Vos = 20V, Vss = 0 


50 

/imhos 



f = 1.0 kHz 




Input Capacitance 

C|ss 

Vos = 20V, Vss-0 


6.0 

pf 



f= 1.0 MHz 




Reverse Transfer Capacitance 

Crs. 

Vos = 20 V, Vss = 0 ^ 


3.0 

Pf 



f = 1.0 MHz 




Drain-Gate Capacitance 

Cdg 

VoG = 10V, ls = 0 


2.0 

pf 



f = 140 kHz 




Magnitude of Small Signal, 

Y,s 

Vos = 20 V, Vss = 0 


1 


Common Source, Short 


f = 10MHz 




Circuit, forward Transadmittance 






2N4302 



700 


/imhos 

2N4303 



1400 



2N4304 



700 



Noise Figure 

NF 





2N4302 


Vps = 10 V, R(^ = 1.0 


2.0 

db 

2N4303 


f = 1.0 kHz 


2.0 


2N4304 


V^s = 0, BW = 200 Hz 


3.0 
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COMMON SOURCE-DRAIN CHARACTERISTICS. 


COMMON SOURCE-DRAIN CHARACTERISTICS 


COMMON SOURCE-DRAIN CHARACTERISTICS 
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Vqs-drain source voltage (VOLTS) 


Vqs-drain source VOLTAGE (VOLTS) 


Vns -drain source VOLTAGE (VOLTS) 


TRANSCONDUCTANCE 
AND DRAIN CURRENT 
VS 

PINCH-OFF VOLTAGE 
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s-PINCH-OFF VOLTAGE-(VOLTS) 


TRANSCONDUCTANCE 

VS 

DRAIN CURRENT 


: Vos*20V 

13000^-f = lkHz ■ 
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Iq-DRAIN current (mA) 


GATE LEAKAGE CURRENT 
VS 

TEMPERATURE 


Jess @'^DS 

•G @)Vd6' 
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Leakage are steady | 
state values and 
include loxvos heating 
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DRAIN CURRENT 
VS 

GATE-SOURCE BIAS 



0 1 2 3 4 5 6 

Vgs-GATE source VOLTAGE (VOLTS) 


50 75 100 125 

Ta-TEMPERATURE ('O 


NORMALIZED 
RqS '^GS 


i___ 


SOURCE FOLLOWER 
DRAIN CURRENT 
VS 

SOURCE RESISTANCE 

I I 

Vqs" aOV.lQ«lnA 

-.VbD*20V 



4 6 8 10 12 14 

SOURCE RESISTANCE (KA) 


GATE LEAKAGE CURRENT 
VS 

VOLTAGE 




LtokoQVB are eteody etate valu 
ond include ig x vot heating 


10 15 20 25 

VootVcft) (VOLTS) 






















NOISE VOLTAGE IpW VC > C„ INPUT CAPACITANCE (pll 'M'' 


DRAIN CURRENT FOR MAXIMUM 
TEMPERATURE STABILITY 



Vp-PINCH-OFF VOLTAGE(VOLTS) 


GATE VOLTAGE TEMPERATURE 
COEFFICIENTS FOR CONSTANT 
DRAIN CURRENT VS DRAIN VOLTAGE 












vd< 

l■20V 












\ 





I I 

RANGE OF 





dOQ '* Groin currant fe 
ma»mun{ tcfflperatura | 




STaDiiiTyi 


L 





-600 -400 -200 ‘DO ♦ZOO +400 4600 
10-drain current (jiA) 


OUTPUT CONDUCTANCE 
VS 

DRAIN CURRENT 



OJO I 

In -DRAIN CURRENT (mA) 


INPUT CAPACITANCE 
VS 

DRAIN CURRENT 


Vos-Z 

- (* IMHj: 
Ta*25»C 



0.10 1.0 
I 0 -DRAIN CURRENT (mA) 


JUNCTION CAPACITANCE 
VS 

NORMALIZED BIAS 













Vp@Vds- 

20 V 






Id* 

1 nA 



-- 









L 








SGO 






_q 

DGO 



.2 .4 .6 .8 1.0 1.2 3.0 

(I nA)-NORMALIZED VOLTAGE 


OUTPUT CAPACITANCE 
VS 

DRAIN SOURCE VOLTAGE 



0 5 10 15 20 25 31 

Vos- drain-source voltage (VOLTS) 


NOISE VOLTAGE/CURRENT 
VS 

FREQUENCY 


■ 0.07 
0.06 
0.05 I 
-0.04 Z 

■-j44- 0.03 3 

-llil- 0.02 2 


"ON" RESISTANCE 
VS 

TEMPERATURE 


800 — Vds ‘0 
V6S“0 
700 — f p I kHj 


OPTIMUM GENERATOR RESISTANCE 
AND 

NOISE FIGURE 



10 20 50 100 200 500 IK 2K 5K lOK 20K lOOK 

(-FREQUENCY(Hz) 



10 20 50 100 200 500 IK 2K 5K lOK 

FREQUENCY(H,) 


-50 -25 0 25 50 75 100 125 

Ta-TEMPERATURE CO 
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MAXIMUM RATINGS 


N-CHANNEL FIELD EFFECT 
TEM^SISTOR 
RF/iF MIFUFliR 

« HIGH TRANSCONPUCTANOi 

• LOW CAFAOIfANCi 

# LOW mm 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Reverse Gate-Source Voltage 

Ves 

2N4416 

-30 

2N4416A 

-35 

Volts 

Drain-Source Voltage 

Vds 

30 

35 

Volts 

Drain-Gate Voltage 

Vdg 

30 

35 

Volts 

Drain Current 


30 

mA 

Total Device Dissipation 
@ T^ = 25X 


0.3 

Watts 

Derating Factor above 25°C 
@ T^ = 25°C 


1.7 

mW/°C 

Storage Temperature 

Tst, 

-65 to +200 


Junction Temperature 

Tj 

-h 200 

°C 

Lead Temperature, 1/16 inch 
from case, 10 seconds max. 


+300 

°C 


NOVEMBER 1968 

2n4416 

2n4416A 


I 


.100 DIA. 
.050 - 
SOURCE - 



NOTES^ ALL DIMENSIONS IN INCHES 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 


SYMBOL 


Gate-Source Breakdown Voltage ^^ 5^,055 

2N4416 
2N4416A 

Gate-Source Cutoff Voltage ^Gsiom 

2N4416 
2N4416A 

Gate-Source Voltage V^g 

Gate Reverse Current l^ss 

Zero-Gate-Voltage Drain Current 1^535 

Input Capacitance 

Reverse Transfer Capacitance C^js 

Output Capacitance C^j^ 

Forward Transadmittance |Y^J 

Output Admittance \Y^^\ 

Input Conductance 

Input Susceptance IM(Yj 5 ) 

Input Conductance RE(Yij) 

Input Susceptance IM(Yi) 


TEST CONDITIONS 

le = 1.0;.A, Vds = 0 


^GSfoffJ 

Vos = 15 V, 'd = '' 0 nA 

-2.5 

0 0 
cd cd 

1 1 

Volts 

Ves 

Vds = 15V, Id = 0.5 mA 

-1.0 

-5.5 

Volts 

*GSS 

Ves =-20 V, Vds = 0 

Ves =-20 V, Vos = 0, T^ = 150»C 


T- CVJ 

d d 

1 1 

nA 

/<A 

*DSS 

Vos = 15V, Vss = 0 

5.0 

15 

mA 

Ciss 

Vos = 15V, Vss = 0 

f = 1 MHz 


4.0 

pt 

C.S 

Vds = 15V. Vss = 0 

f = 1 MHz 


0.8 

Pf 

Coss 

Vos = 15 V, Vss = 0 
f = 1 MHz 


2.0 

Pf 

|Y„| 

Vos = 15 V, Vss = 0 
f = 1 kHz 

4500 

7500 

/zmhos 

|Yosl 

Vos = 15 V, Vss = 0 
f = 1 kHz 


50 

/xmhos 

RE(Yi,) 

Vos = 15 V, Vgs = 0 
f = 400 MHz 


1000 

//mhos 

IM(Yi,) 

Vos = 15 V, Ves = 0 
f = 400 MHz 


10000 

//mhos 

myj 

Vos = 15 V, Ves = 0 
f= 100 MHz 


100 

//mhos 

IM(Y,3) 

Vos = 15 V, Vss = 0 


2500 

//mhos 


f= 100 MHz 
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ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Output Conductance 

RE(Y„) 

Vos = 15 V. Vss = 0 
f = 400 MHz 


100 

/imhos 

Output Susceptance 

IM(Y„) 

Vos = 15 V, Vss = 0 
f = 400 MHz 


4000 

/xmhos 

Output Conductance 

RE(Y„) 

Vos = 15 V. Vss = 0 

f = 100 MHz 


75 

/imhos 

Output Susceptance 

IM(Y„) 

Vos = 15 V. Vgs = 0 
f= 100 MHz 


1000 

/xmhos 

Forward Transconductance 

RE(Y„) 

Vps = 15V, Vss = 0 

f = 400 MHz 

4000 


/imhos 

Power Gain 

% 

Vds = 15V. lD = 5mA 
f = 100 MHz 
(figure 1) 

18 


db 

Power Gain 

Qps 

Vds = 15V. lD = 5mA 
f = 400 MHz 
(figure 1) 

10 

• 

db 

Noise Figure 

NF 

Vds = 15V, lD = 5mA 

R5 = 1 ki2, f = 100 MHz 
(figure 1) 

Vds = 15V, lD = 5mA 

R5 = 1 kn, f = 400 MHz 
(figure 1) 


2.0 

4.0 

db 


REF. 

DESIG. 

VALUE 

100 MHz 

400 MHz 

Cl 

7.0 pF 

1.8 pF 

C2 

1000 pF 

27 pF 

C3 

3.0 pF 

1.0 pF 

C4 

1.0-12 pF 

0.8-8 pF 

C6 

1.0-12 pF 

0.8-8 pF 

C6 

0.0015/iF 

0.001/iF 

C7 

0.0015/iF 

0.001 /iF 

LI 

3.0/ih 

0.2/ih 

L2 

0.25 /ih 

0.03 /ih 

L3 

0.14/ih 

0.022 /ih 



100 MHz & 400 MHz NEUTRALIZED AMPLIFIER 

Figure 1 
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N^CHANNEL FELD EFFECT 
TRANSISTOR 
HlOH VOtTAOE AMPUFIEB 

♦ HIGH GREAKDOWN VOLTAGE 

• LOW LEAKAGE 

« LOW CAPACITANCE 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

Vds 

2N4881-2 

300 

2N4883-4 

200 

2N4885-6 

125 

Volts 

Drain-Gate Voltage 

Vdg 

300 

200 

125 

Volts 

Reverse Gate-Source Voltage 

Vss 

100 

100 

75 

Volts 

Gate Current 

'g 

10- 


mA 

Total Device Dissipation 
@ = 25X 

Pd 

800 

mW 

Derating Factor Above 25°C 
@ = 25‘»C 


4.57 

mW/X 

Storage Temperature 

T.t, 

~65 to -f 200 


Junction Temperature 

Tj 

200 


Lead Temperature, 1/16 inch 
from case, 10 sec. max. 


300 



JANUARY 1968 

2n4881 

THRU 

2n4886 


.260 

■US. dia 

.305 

H 

[ MAX. 

1 \ 

1 iL 

SOURCE-V 

!!>• 
j 11 

d'jA 

^EAOS I 

/-DRAIN H 

yT -GATE H 

1 . 034 .:^"^^.^ 1 

GATE IS INTERNALLY CONNECTED TO CASE 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Gate-Source Breakdown Voltage 

^(BR)GSS 






2N4881-4 

Is = 1.0^A,Vds = 0 

100 


Volts 


2N4885-6 


75 




Gate-Source Cutoff Voltage 

^GSfOFFl 






2N4881-2 

Vps = 50 V, Ip = 2.0 nA 

0.5 

15 

Volts 


2N4883-6 


Vds = 50 V, Id = 1.0 nA 

0.5 

10 



Gate-Source Voltage 

Vgs 






2N4881 

Vds = 50 V, Id = 40 /xA 

0.5 

14.5 

Volts 


2N4882 


Vds = 50 V, Id = 150 fiA 

0.5 

14.5 



2N4883, 5 


Vds = 50 V, Id = 40 fiA 

0.5 

9.5 



2N4884, 6 


Vos = 50 V, Ip = 150 fiA 

0.5 

9.5 



Gate Reverse Current 

^GSS 






2N4881-2 

Vss = 50V,Vos = 0 


2.0 

nA 


2N4883-6 



1.0 



2N4881-2 


Vgs = 50 V, Vos = 0, T^ = 150°C 


4.0 

fiA 


2N4883-6 



2.0 



Zero-Gate-Voltage Drain Current 

1 * 

'dss 






2N4881,3,5 

Vos = 50 V, Vgs = 0 

0.4 

2.0 

mA 


2N4882, 4, 6 


1.5 

7.5 



Drain-Source “ON” Resistance 

•'ds 






2N4881,3,5 

Id = 100 fiA, Ves = 0 


5000 

Ohms 


2N4882, 4, 6 



3000 



Input Capacitance 

Cis, 

Vds = 50 V, Vgs = 0 


15 

Pf 




f = 1.0 MHz 





Reverse Transfer Capacitance 

Cns 

Vos = 50 V, Vgs = 0 


1.5 

Pf 



f = 1.0 MHz 





Drain-Gate Capacitance 

^dgo 

Vog = 50V,ls = 0 


1.5 

pf 



1 = 1.0 MHz 





Forward Transfer Admittance 

|Y,J 

1 





2N4881,3,5 

Vds = 50V,V^3 = 0 

350 

1000 

/xmhos 


2N4882, 4, 6 

1_ 1 


f = 1.0 kHz 

600 

1500 




AMiLco scmiconductor 

1300 Terra Bella Ave, ♦ Mountain View * Calif, 04040 
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-DRAIN CURRENT (mA) Iq-DRAIN CURRENT (mA) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Forward Transfer Admittance 

|YfJ 





2N4881,3, 5 


Vbs = 50V,Vss = 0 

300 


fimhos 

2N4882, 4, 6 


f = 1.0 MHz 

550 



Output Admittance 

|Y,J 





2N4881,3, 5 


Vds = 50 V. Ves = 0 


10 

fimhos 

2N4882, 4, 6 


f = 1.0 kHz 


20 


2N4881,3, 5 


V^c = 50 V, Id = 0.2 mA 


2.5 


2N4882, 4, 6 


f = 1.0 kHz 


5.0 


Noise Figure 

NF 

Vos = 50V.Vss = 0 

Rs = 1.0 Mn 


3.0 

db 



f = 1.0 kHz 

BW = 200 Hz 





Pulse Test: Pulse Width = 300/isec; Duty Cycle = 1%. 


Drain Current 
vs 

Drain-Source Voltage 



Forward Transadmittance 
vs 

Drain Current 



Id - DRAIN CURRENT (mA) 


Forward Transfer Admittance 
And Drain Current 
vs 


Pinch-Off Voltage 



Common Source Drain 
Characteristics 


Common Source Drain 
Characteristics 


Common Source Drain 
Characteristics 




Vos 'drain source VOLTAGE (Volts) 



Common Source Drain 
Characteristics 



Vos -drain source voltage (volts) 


Common Source Drain 
Characteristics 



Vos -drain source voltage (volts) 


Common Source Drain 
Characteristics 



Vos- drain-source voltage (volts) 


ORWARD transfer admittance (^imhos) 






















Normalized vs Vgj 



Normalized Forward Transfer Admittance/ 
Saturation Current vs Ambient Temperature 


.— 


-- 

Vk 

V. 

X 30-50V 

= 0 
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_1 


L_i 



-50 0 50 100 150 200 

TA-AMBIENT TEMPERATURE (‘O 

Leakage Current vs Voltage 


0 0.2 0.4 0.6 0.6 1.0 

Vss'Vp-NORMALIZED GATE TO SOURCE VOLTAGE 



Output Conductance vs Drain Current 





d 


— 



a 





30 60 90 120 

VoG-DR AIN-GATE VOLTAGE (Volts) 


.5 .7 I 2 5 7 10 

lo-DRAIN CURRENT (mA) 


"On" Resistance 
vs 

Pinch Off Voltage 


•'os at Id = lOO^A 

-_ Vgs = 0 

Vp AT InA 




Normalized "On" Resistance 
vs Ambient Temperature 


•o 

lOO^A 








Vgs 

OV 
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Vp-PINCH OFF VOLTAGE (Volfs) 


0 50 100 150 200 

Ta-AMBIENT TEMPERATURE CO 


Leakage Current 
vs 

Ambient Temperature 



50 75 100 125 150 

Ta-ambient temperature CC) 


Short Circuit Input Capactance 
vs Gate Source Voltage 


_Vos* 30 V 
f *IMHz 

T. » 25*C ^ 















u 





\ 

\ 
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Reverse Transfer Capacitance 
vs Drain Source Voltage 



Noise Voltage/Noise Figure 
vs Frequency 



2 4 6 e 10 

Vgs - gate -source - VOLTAGE (VOLTS) 


K) 20 30 40 50 

Vds-drain-SOURCE VOLTAGE (VOLTS) 


Ql-1 I 1 1 i M il-1 m -1 I M I 1 lllp 

10 20 50 100 200 500 IK 2K 5K lOK 

f FREQUENCY (hz) 
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N-CHANNEL FIELD EFFECT 
TRANSISTOR 

RF/IF AMPLIFIER 

• Ht<3N TRANSCONDUCTAMCS 

• LOW LiAKAOl 

• tow NOISE 


JANUARY 1968 


2n5078 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 

"characteris tic T "SYMBO f TYES'TcOINrDrTIONS' I MIN ^ I I 

Gate-Source Breakdown Voltage VfBRiGss I 0 = 1.0 M, Vp 5 = 0 30 


Gate-Source Cutoff Voltage 
Gate-Source Voltage 
Gate Reverse Current 

Zero-Gate-Voltage Drain Current 
Power Gain 


Power Gain 
Input Capacitance 
Reverse Transfer Capacitance 
Forward Transadmittance 

Input Conductance 
Output Admittance 
Noise Figure 


SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

^fBRlGSS 

|0 = 1.OM, Vp5 = 0 

30 


^GS(om 

Vds = 15V, Id = 1.0 M 

-0.5 

-8.0 

Vss 

Vd 5 = 15 V, Id = 0.4 mA 

-0.5 

-7.0 

'gss 

Vs 5 = - 20 V,Vos = 0 

Vss = -20V,Voj= 0, T^ = 150°C 


-0.25 

-0.25 

*DSS 

Vos = 15 V, Vss = 0 

4.0 

25 

^ps 

Vos = 15 V, Vss = 0 
f = 200 MHz (figure 1) 

15 


Gp. 

Vds = 15V, lD = 4mA 
f = 400 MHz (figure 2) 

12 


Ciss 

Vos = 15 V, Vss = 0 
f = 1 MHz 


6.0 


Vos = 15 V, Vss = 0 
f = 2 MHz 


2.0 

|YJ 

Vos = 15 V, Vss = 0 
f = 1 kHz 

4500 

10000 


Vos = 15 V, Ves = 0 
f = 200 MHz 

4000 


Ys 

Vos = 15 V, Vss = 0 

f = 200 MHz 


800 

Yos 

Vos = 15 V, Vss = 0 

f = 200 MHz 


150 

NF 

Vds = 15V, V03 = O 

R 5 = 1 Ml 2 ,f = 10 Hz 

BW = 5 Hz 


5.0 


Vds = 15V, V03 = O 

Rs = 1 ktt 

f = 200 MHz (figure 1) 


3.0 


Vds = 15V, Id = 4 mA 
f = 400 MHz, Rs = 1 kil 
(figure 2 ) 


4.0 


UNIT 

Volts 

Volts 

Volts 


NOTE: Case Lead Grounded During All Electric Tests 


AMSICO SEMICONDUCTOR Terra &ella Ave. * Mogritain View • CaliT 94040 ' 


ATEIEDYNE CC^PANY Phone {41S) 968-92<l1 TWXr {910} 379-6494 


Printed in U.S.A. 


3111 






























i-REVERSE TRANSFER CAPACITANCE (pf) 


Common Source-Drain 

Common Source-Drain 

Common Source-Drain 

Characteristics 

Characteristics 

Characteristics 



Vqs-ORAIN-SOURCE voltage (Vbll*) 


Vos- drain-source voltage (Vott$) 


BS-ORAIN-SOURCE voltage (Volts) 


Common Source-Drain 
Characteristics 






Vp>5V 1 



H;s*--5V 






1 ^ 






\fes»-I.OV 

—n—I— 

_ 

— 

— 



—hH— 

\fes-t.5V 



— 

1 

-- 1 1 

- Hss* 2.0V - 







1' 

_ 

t— 

- 







1_ 

" \fes-2.5V 
*-- T 1- 

_ 

_ 

_ 


r HSS-3.0V “ 





— 

- Sa.-3.5V - 


' 



_ 

_1_^: 



_ 


Forward Transfer Admittance 
and Drain Current 
vs 

Pinch Off Voltage 



Forward Transfer Admittance 
vs 

Frequency 


— - 

Vp>5V I 4V 


-r . r-TirmT 


•15 V 

Vgs 

•0 

i 1 

Tj 



— 

— 

= 

- — ■■■ 












_ 

_ _ 

_ 

_ 


— 

IZ 










1 1 








1 i 

_Ui.. 


Vqs-ORAIN-SOURCE voltage (Volts) 


Vp-PINCH-OFF VOLTAGE (Volts) 


Reverse Transfer Capacitance 
vs 

Drain-Source Voltage 


Short Circuit Input Capacitance 
vs 

Gate-Source Voltage 


Forward Transadmittance 
vs 

Drain Current 



V 


;r 








f 

T^ 

1.0 MHz 
•25*C 











































___ 













' ^ 

— 
































U Vos*l5' 

y I f.lKHs 



.2 .5 I 2 5 10 

lo-ORAIN CURRENT (mA) 


5 10 IS 20 25 

Vos-ORAIN-SOURCE VOLTAGE (Volts) 


Vfes-GATE-SOURCE VOLTAGE (Volts) 


Noise Voltage/Noise Figure 
vs 

Frequency 


Vos=*l5V 

0,07-Ta.25*C 

^ Re'lmfi 
\ (NARROW BAND) 



N>S^(Io*4mA) 

001 ■NF(VGs*or^^ii:^ 


10 20 so 100 200 500 IK 2K 5K 

FREQUENCY (Hz) 


Noise Figure 
vs 

Frequency 










mm 

ialllll 


Leakage Current 
vs 

Voltage 



0 10 20 30 40 

Vog(VAq) (Volts) 














































































































NOVEMBER 1968 

»M»<ANNEL RELD EFFECT 


TRANSISTOR 

2N5163 

GENERAL PURPOSE AMPLIFIER 



MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

Vds 

25 

Volts 

Drain-Gate Voltage 

Vdg 

25 

Volts 

Total Device Dissipation 
@ = 25®C 


300 

mW 

Derating Factor Above 25®C 
(a = 25X 


2.5 

mW/®C 

Storage Temperature 

Tst, 

-55 to+125 


Junction Temperature 

Tj 

+125 

‘»C 




ELECTRICAL CHARACTERISTICS at 25<'C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Gate-Source Breakdown Voltage 

^(BRIGSS 

Is = -10M.Vds = 0 

25 


Volts 

Gate Reverse Current 

*GSS 

Ves = -15V.Vos = 0 


10 

nA 

Gate Reverse Current 

Isss (85°C) 

Vgs = -15V,Vds = 0 


CO 

o 

fiA 

Zero-GaterVoltage Drain Current 

^DSS 

Vds = 16V, Ves = 0 

1.0 

40 

mA 

Gate-Source Cutoff Voltage 

^GSioff) 

Vos = 15 V, lo = 1.0 mA 

-0.4 

-8.0 

Volts 

Forward Transadmitt-ance 

|YJ 

Yds = 15 V. V^j = 0 
f = 1 kHz 

1800 


/cmhos 

Output Admittance 

Yos 

Yds = 15 V, V^s = 0 
f = 1 kHz 


200 

/zrnhos 

Input Capacitance 

Ciss 

Yds = 15Y, Vs5 = 0 
f = 1 MHz 


12 

PF 

Reverse Transfer Capacitance 


Yds = 15 V, Yss = 0 
f = 1 MHz 


o 

CO 

PF 

Noise Figure 

NF 

Vds = 15V, Id = 1 mA 


3.0 

dB 


^s = 150Kohm. f = 1 kHz 
BW = 150 Hz 
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mmmm. field effect 

nmmm 

mH VOLTAGE AMPLIFIER 


SYMBOL 


RATING 





MAY 1968 

2N5277 

2N5278 


MAXIMUM RATINGS 


CHARACTERISTIC 


Drain-Gate Voltage 


Reverse Gate-Source Voltage 


Gate Current 


Total Device Power Dissipation 
@ Ta = 25®C 


Derating Factor above 25^C 
@ Ta = 25^*0 


Storage Temperature Range 
Operating Junction Temperature 


Lead Temperature, 1/16 inch from case, 
10 seconds maximum 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


1 


- 

m 

1 r 

.040 
r~ MAX. 

r 

,200 WA - 

.100 — 

SOURCE-V 

m 

SLEAOS 

-DRAIN 

y- GATE 

6ATE IS INTERNALLY CONNECTED TO CASE 


CHARACTERISTIC 


Gate-Source Breakdown Voltage 


Gate-Source Cutoff Voltage 

2N5277 

2N5278 


Gate Reverse Current 


Zero Gate Voltage Drain Current 
2N5277 
2N5278 


Forward Transadmittance 

2N5277 

2N5278 


Output Admittance 


2N5277 

2N5278 


Input Capacitance 
Reverse Transfer Capacitance 


Noise Figure 


SYMBOL 


V(BR)GSS 


VgS(OFF) 



TEST CONDITIONS 


lG = 1.0/iA Vds=0 


Vds=30V, Id= lOnA 


Vgs = -75V, Vds = 0 

Vgs = "75V, Vds = 0, Ta=150°C 


Vds = 30V, Vgs = 0 


Vds= 30V, VGS = 0,f=l kHz 


Vds = 30V, VGS = 0,f = 1 kHz 


Vds = 30V, VGS=0,f= 1 MHz 


Vds = 30V, Vgs = 0, f = 1 MHz 


Vds = 30 V, Vgs = 0 
f=1 KHz, BW = 200 Hz 
Rg = 1 M12 


UNIT 


Volts 
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N-CHANNEL FIELD EFFECT 

SEPTEMBER 1968 

TRANSISTOR 

2n5391 

GENERAL PURROSE 

THRU 

« LOW NOISE 

2n5396 

• HlOH VOLTAGE 

# HIGH TRANSCONDUCTANCE 


MAXIMUM RATINGS 

CHARACTERI^ic 

Drain-Gain Voltage 
Reverse Gate-Source Voltage 
Gate Current 
Total Device Dissipation 
@ = 25°C 

Derating Factor above 25°C 

@ = 25°C _ 

Storage Temperature Range 
Operating Junction Temperature 

Lead Temperature, Yi^ inch from 
case, 10 seconds max. 


SYMBOL 

Vn^ 


RATING 

70 

~70 

“iO 


1.71 

—65 to -(-200 

2W 

^300 


mW/X 

“X 


PHYSICAL DIMENSIONS 
IN ACCORDANCE WITH 
JEOEC (TO 10) OUTLINE 

NOTE- ALL DIMENSIONS IN INCHES 


®<’***‘90MS* 

SOURCE \_ 

0411 005 

GATE !S INTERNALLY CONNECTED TO CASE 



Printed in U.S.A. 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Input Capacitance 

Ci.s 

VBs = 20V,Ves = 0 


18 

Pf 



f = 0.14-1.0 MHz 




Reverse Transfer Capacitance 

Crss 

Vos = 20V,Vss = 0 


5.0 

Pf 



f= 0.14-1.0 MHz 




Output Admittance 

lYosI 





2N5391 


Vos = 20V.Vss = 0 


4.0 

/imhos 

2N5392 


f = 1 kHz 


7.0 


2N5393 




10 


2N5394 




15 


2N5395 




20 


2N5396 




25 


Output Admittance 

|YoJ 





2N5391 


Vos = 20V, lo = (***) 


2.0 

/zmhos 

2N5392 


f = 1 kHz 


2.5 


2N5393 




3.0 


2N5394 




8.0 


2N5395 




10 


2N5396 




12 


Noise Figure 

NF 

Vds = 20V.Vss = 0. 


1.0 

db 



Rg = 1 Mfi, f = 100 Hz, NBW = 6Hz 






Vos = 20V,Vgs = 0, 


2.5 




Rg = 10 Kn, f = 100 Hz, NBW = 6 Hz 






Vos = 20V,Vgs = 0, 


1.5 




Rg = 10 Kn, f = 1 kHz, NBW = 200 Hz 






VBs = 20V,Vgs = 0, 


5.0 




Rg = 1 Kn, f = 1 kHz, NBW = 200 Hz 






Vcs = 20V,Vgs = 0, 


2.0 




Rg = 1 Mn, f = 10 Hz, NBW = 6 Hz 




Equivalent Input 






Noise Voltage 

En 

VDs = 20V,Vgs = 0 


17.5 

nv/ VTIz 



f = 10Hz, NBW = 6 Hz 






VDs = 20V,Vgs = 0 


10 




f = 100 Hz. NBW = 6 Hz 





Notes: (**) 2N5391 

\q = 0.05 mA 

(***)2N5391 

Id = 200 fiA 

Notes: (**) 2N5392 

Id = 0.10 mA 

(***)2N5392 

Id = 200 fiA 

Notes: (**) 2N5393 

Id = 0.25 mA 

(***)2N5393 

Id = 200 fiA 

Notes: (**) 2N5394 

Id = 0.40 mA 

(***)2N5394 

Id-= 700 fiA 

Notes: (**) 2N5395 

Id = 0.55 mA 

(***) 2N5395 

Id = 700 fiA 

Notes: (**) 2N5396 

Id = 0.75 mA 

(***)2N5396 

Id = 700 fiA 
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JANUARY 1968 



N-CHANNEL FIELD EFFECT 
TRANSISTOR 
LOW LEAKAOl AMFLIFiER 

# VERY LOW LEAKAGE 

# LOW NOISE 

# LOW CAPACITANCE 


U1714 


MAXIMUM RATINGS 


—I I— 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Gate Voltage 


25 

Volts 

Total Device Dissipation 
@ = 25X 

Pd 

300 

mW 

Derating Factor above 25®C 
@ = 25°C 


1.71 

mW/°C 

Storage Temperature 


-65 to -f-200 

X 

Junction Temperature 

Tj 

200 

OQ 

1_ 




TTTT 

11 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Drain-Gate Breakdown Voltage 

BVsss 

ls = 1.0M. Vos = 0 

25 


Volts 

Total Gate Leakage Current 

*GSS 

Vgs = -10V, Vds = 0 


5.0 

pA 

Saturation Current 

*DSS 

Vos = 10V,Vss = 0 

0.5 

5.0 

mA 

Source-Gate Cutoff Voltage 

^GSioffi 

Vds = 10V, Id = 1.0 nA 


5.0 

Volts 

Transconductance 

gm 

Vos = 10V,Ves = 0 

f = 1.0 kHz 

400 


/imhos 

Input Capacitance 

Ci„ 

Vds = 10V,Vss = 0 

f = 1.0 MHz 


3.0 

Pf 

Reverse Transfer Capacitance 


Vds = 10V, Is = 0 

f = 140 kHz 


1.2 

Pt 

Noise Figure 

NF 

Vcs = 10V,Vss = 0 

f = 100Hz, BW = 6.0Hz 

Rg = 1.0 MO 


3.0 

db 
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MAXIMUM RATINGS 


N-CHANNEl, FIELD EFFECT 
TRANSISTOR 
HIGH VOLTAOE AMFLIFliR 
t NIGH iRlAfCGOWN VOLTAGE 
♦ LOW NOIEi 
« LOW Hoh nmmtAmu 


JANUARY 1968 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Gate Voltage 


200 

Volts 

Source-Gate Voltage 


125 

Volts 

Total Device Dissipation 
@ = 25°C 

Pd 

800 

mW 

Derating Factor above 25°C 
@ = 25®C 


4.57 

mW/°C 

Storage Temperature 

Tstg 

-65 to +200 

__ 

°C 

Junction Temperature 

L 

+200 

°C 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Drain-Gate Breakdown Voltage 

BVsss 

I(5 = 1.0M, Is = 0 

200 


Volts 

Source-Gate Breakdown Voltage 

®^SGO 

Is = 1.0 M, Ig = 0 

125 


Volts 

Total Gate Leakage Current 

*GSS 

Vgs = 75V, Vt,s = 0 


5.0 

nA 

Drain-Gate Leakage Current 

*DGO 

Vos = 150 V 


3.0 

nA 

Saturation Current 

*DSS 

Vos = 50V,Vss = 0 

10 

50 

mA 

Source-Gate Cutoff Voltage 

^GS(off) 

Vds = 50 V, lD = 10nA 


15 

Volts 

Drain-Source “ON” Resistance 

Ro 

Ip = 100 M, Ves = 0 


400 

Ohms 

Input Capacitance 

Ciss 

Vos = 50V,Vss = 0 
f = 1.0 MHz 


25 

Pf 

Reverse Transfer Capacitance 

C.SS 

Vos = 50V.Ves = 0 

f = 1.0 MHz 


4.0 


Noise Figure 

NF 

Vds = 30V,Vss = 0 

f = 1.0 kHz, BW = 200 Hz 

Re = 1.0 MSI 


3.0 

db 
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mimmwL field effect 

TI^NSISTOE 

# mhf 

• nmn 

«im iMmmi 

... wwm .... 


■ 

iiPii 


SEPTEMBER 1968 


U1837E 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

Vds 

30 

Volts 

Drain-Gain Voltage 

Vdg 

30 

Volts 

Reverse Gate-Source Voltage 


-30 

Volts 

Gate Current 

Is 

10 

mA 

Drain Current 


30 

mA 

Total Device Dissipation 
@T^= 25°C 
@Tc= 25°C 
@Tc = 100°C 

Pd 

300 

mWatts 

Derating Factor above 25®C 
@T^ = 25‘^C 


2.5 

mW/^C 

Storage Temperature Range 

Tst, 

-55 to -M25 


Operating Junction Temperature 

Tj 

+125 

«C 


physical dimensions 
IN ACCOPDANCE with 
so-9^6 CJLiT^iNE 



NOTE ALL DIMENSIONS IN INCHES 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Gate-Source Breakdown Voltage 

^(BRIGSS 

ls = -1.0,.A, Vos = 0 

30 


Volts 

Gate-Source Cutoff Voltage 

^GS(OFF) 

Vos = 15 V. lo = 1.0pA 

-0.5 

-8.0 

Volts 

Gate Reverse Current 

•gss 

Vgs = -20V,V,s = 0 

Ves=-20V, Vds = 0, 

= +85‘'C 


-0.25 

-15 

nA 

nA 

Zero-Gate Voltage Drain Current 

bss 

Vk = 15V,Vss = 0 

4.0 

25 


Forward Transadmittance 

1 Y,J 

Vos = 15V,Ves = 0 

f = 1 kHz 

4500 

10000 

/imhos 

Forward Transadmittance 

|YJ 

Vds = 15V,Vss = 0 
f = 200 MHz 

4000 


/umhos 

Drain-Source “ON” Resistance 

^DSfON) 

Id = 1 mA, V^s = 0 


300 

Ohms 

Input Capacitance 

Ciss 

Vps = 15V,Vss = 0 

f = 1 MHz 


6.0 

Pf 

Reverse Transfer Capacitance 

^rss 

Vos = 15 V. Ves = 0 
f = 1 MHz 


2.0 

Pf 

Input Admittance 

|Y,| 

Vos = 15 V, Vss = 0 
f = 200 MHz 


800 

/zmhos 

Output Admittance 

|YoJ 

Vos = 15 V, Vss = 0 
f = 200 MHz 


150 

/xmhos 

Power Gain 

Gps 

Vds = 15V,Vss = 0 
f = 200 MHz (Figure 1) 

15 


db 

Noise Figure 

NF 

V^s = 15 V, Rg = 1 MS2, 

V(^s = 0.^ = 10Hz, BW = 5Hz 


5.0 

db 

Noise Figure 

NF 

Vos = 15 V, Rg = 1 Kn, 

Vgs = 0, f = 200 MHz, (Figure 1) 


3.0 

db 
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y,s-RELATIVE TO 25*0 VAUE 


Common Source<Drain 
Characteristics 


Common Source>Drain 
Characteristics 


Common Source-Drain 
Characteristics 





Common Source-Drain 
Characteristics 


Forward Transfer Admittance 
and Drain Current 
vs 

Pinch Off Voltage 


Forward Transadmittance 
vs 

Drain Current 




I 

I 


£ 



Normalized Forward Transfer Admittance 
vs 

Ambient Temperature 



Forward Transfer Admittance 
vs 

Frequency 



f-FREQl«NCY (MHz) 


Reverse Transfer Admittance 
vs 

Frequency 



f-FREQUENCY (MHz) 
































■NORMALIZED "ON" RESISTANCE 


Input Admittance 
vs 

Frequency 



I 


2 5 10 20 50 100 200 500 

f-FREQUENCV (MHi) 


Output Admittance 
vs 

Frequency 


nSESs:siii 

m 

Hiiiiiii 

= 



._^_1 

= 

===4 

2 

H 


Output Conductance 
vs 

Drain Current 



lo-DRAIN CURRENT (mA) 


5 10 20 50 100 200 500 

f-FR£OUENCY (MHi) 


Drain Current 
vs 

Gate-Source Voltage 



Normalized Drain Saturation Current 
vs 

Ambient Temperature 








































































Normalized “On” Resistance 
vs 

Ambient Temperature 





V^-GATE-SOURCE \A>LTAGE (Volta) 


T.-AMBIENT TEMPERATURE (‘O 


-50 0 50 100 

Tft-AMBIENT TEMPERATURE CO 


Normalized r. 



Gate Leakage 
vs 

Voltage 


vb 

GISQ* 

20V 





/ 
















T 

IO(OFF)1 



















^Cso^loe 

IJ 

o 





~2 













. 



_ 





HI 


_ 



HI 


IZ 

; _ 


0.2 0.4 0.6 ae 

NORMALIZED GATE TO SOURCE VOLTAGE 


50 75 100 125 

T*-TEMPERATURE (‘C) 


Leakage Current 
vs 

Voltage 



10 20 30 40 

VogIV^g) (VbH*) 




















-REVERSE TRANSFER CAPACITANCE (pf) 


Reverse Transfer Capacitance 
vs 



Vos- drain-SOURCE VOLTAGE {Volts) 


Short Circuit Input Capacitance 
vs 

Gate-Source Voltage 



M;s-GATE-SOURCE VOLTAGE (Volt*) 


Noise Voitage/Noise Figure 


Noise Figure 


vs 


vs 


Frequency 




f-FREQUENCY (MHz) 


Figure 1. 



L, 1-1/2 turns, #20 tinned wire, 1/4 ID, Length =3/8" 

3-1/2 turns, #18 tinned wire, 3/8" ID, Length = 1/2" 
Tapped at 1-1/4 turns from drain 
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-OHANNi 
TO 
RF/I 

» HIGH THANSCONOUCTAHOi 

• LOW CAPACITANCE 

• LOW NOISE 


JANUARY 1969 


u1994e 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Reverse Gate-Source Voltage 

Vgs 

-30 

Volts 

Drain-Source Voltage 

Vds 

30 

Volts 

Drain-Gate Voltage 

Vds 

30 

Volts 

Drain Current 


30 

mA 

Total Device Dissipation 
@ = 25°C 

Pd 

0.3 

Watts 

Derating Factor above 25®C 
@ = 25^0 


2.5 

mW/^C 

Storage Temperature 


-55 to +125 


Junction Temperature 

Tj 

+ 125 




V 

,0-^ SOURCE 


LEADS electrically ISOLATED FROM CASE 


ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Gate-Source Breakdown Voltage 

^IBRIGSS 

ts = 1.0 AA, Vds = 0 

30 


Volts 

Gate-Source Cutoff Voltage 

^GS(off) 

Vds = 15 V, 10 = 10 

I 


-6.0 

Volts 

Gate-Source Voltage 

Ves 

Vds = 15 V, «d = 0 5 mA 

-1.0 

-5.6 

Volts 

Gate Reverse Current 

'ess 

Vss = -20 V, Vbs = 0 


-0.1 

nA 


Vgs =-20 V, Vos = 0, T^ = 100«C 


-10 

nA 

Zero-Gate-Voltage Drain Current 

*DSS 

Vos = 15 V, Vgs = 0 

5.0 

15 

mA 

Input Capacitance 

^iss 

Vos = 15 V, Vgs = 0 
f = 1 MHz 


4.0 

Pf 

Reverse Transfer Capacitance 

C„s 

Vos = 15 V, Vgs = 0 
f = 1 MHz 


1.0 

Pf 

Output Capacitance 

C„ss 

Vos = 15 V, Vgs = 0 
f = 1 MHz 


2.0 

Pf 

Forward Transadmittance 

|Y,sl 

Vos = 15 V, Vgs = 0 
f = 1 kHz 

4500 

7500 

/umhos 

Output Admittance 

|YoJ 

Vos = 15 V, Vgs = 0 
f = 1 kHz 


50 

/xmhos 

Input Conductance 


Vos = 15 V, Vgs = 0 
f = 400 MHz 


1000 

/umhos 

Input Susceptance 

IM(Yi,) 

Vos = 15V, Vgs = 0 
f = 400 MHz 


10000 

/imhos 

Input Conductance 

RE(Yi,) 

Vos = 15V, Ves = 0 

f = 100 MHz 


100 

/umhos 

Input Susceptance 

IM(Y,,) 

Vos = 15 V, Vgs = 0 


2500 

/umhos 


f = 100 MHz 
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ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Output Conductance 

RE(Yos) 

Vcs = 15V, Ves = 0 

f = 400 MHz 


100 

fimhos 

Output Susceptance 


Vos = 15 V. Ves=0 
f = 400 MHz 


4000 

/imhos 

Output Conductance 

RE(Yo3) 

Vds = 15V, Ves = 0 
f = 100 MHz 


75 

/imhos 

Output Susceptance 

IM(YJ 

Vds = 15 V, Vss = 0 

f = 100 MHz 


1000 

/zmhos 

Forward Transconductance 

RE(Y, 3 ) 

Vos = 15 V, Vgs = 0 
f = 400 MHz 

4000 


/imhos 

Power Gain 

Gps 

Vds = 15V, Id = 5 mA 
f = 100 MHz 
(figure 1 ) 

18 


db 

Power Gain 

Gps 

Vds = 15V, Id = 5 mA 
f = 400 MHz 
(figure 1 ) 

10 


db 

Noise Figure 

NF 

Vds = 15V, lD = 5mA 

R 3 = 1 kO, f = 100 MHz 
(figure 1 ) 

Vds = 15V. Id = 5 mA 

R 3 = 1 kn. f = 400 MHz 
(tigure 1 ) 


2.0 

4.0 

db 


NOTE: Case lead grounded during all electrical tests. 


REF. 

DESIG. 

VALUE 

100 MHz 

400 MHz 

Cl 

7.0 pF 

1.8 pF 

C2 

1000 pF 

27 pF 

C3 

3.0 pF 

1.0 pF 

C4 

1.0-12 pF 

0.8-8 pF 

C5 

1.0-12 pF 

0 . 8-8 pF 

C6 

0.0015 a4F 

0.001 /xF 

C7 

0.0015/zF 

0.001 fiF 

LI 

3.0 iMh 

0.2 /xh 

L2 

0.25 lih 

0.03 /xh 

L3 

0.14/xh 

0.022 jtxh 



100 MHz & 400 MHz NEUTRALIZED AMPLIFIER 

Figure 1 
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N-C»1ANNEL HELD EFFECT 

JANUARY 1969 

TRANSISTOR 

RF/IF AMFUFIER 


e HIGH TRANSCONDUCTANOE 
e LOW CARACITANCE 
# LOW NOISE 

u2047e 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Reverse Gate-Source Voitage 

Vgs 

-30 

Volts 

Drain-Source Voltage 

Vds 

30 

Volts 

Drain-Gate Voltage 

Vds 

30 

Volts 

Drain Current 


30 

mA 

Total Device Dissipation 
@ T^ = 25®C 

Pd 

0.3 

Watts 

Derating Factor above 25®C 
@ T^ = 25®C 


2.5 

mW/'C 

Storage Temperature 

Tst, 

-55 to +125 


Junction Temperature 

L 

+ 125 



— DIA — 

MAX 



= DIA 3 LEADS 
SOURCE 
/-GATE 


LEADS ELECTRICALLY ISOLATED FROM CASE 


ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified) 


CHARACTERISTIC 


Forward Transadmittance 
Output Admittance 
input Conductance 
input Susceptance 
input Conductance 
input Susceptance 


SYMBOL 


Gate-Source Breakdown Voltage 

VfBRlGSS 

Gate-Source Cutoff Voltage 

VsS(off) 

Gate-Source Voitage 

V®s 

Gate Reverse Current 

•gss 

Zero-Gate-Voitage Drain Current 

*DSS 

input Capacitance 

Ciss 

Reverse Transfer Capacitance 

Cr„ 

Cutput Capacitance 

Co„ 


|Y„| 

RE(Yi,) 

RE(Yi,) 

IM(Yi,) 


TEST CONDITIONS 


= 1.0nA, Vt,s = 0 


Vos = 15 V, lo = 1.0 nA 


Vos = 15V, lD=0‘1mA 


Vss=-20V, Vos = 0 
Vss=-20V, Vos = 0, Ta = 100°C 


Vbs = 15V, Vss = 0 


Vos = 15 V, Vss = 0 
f = 1 MHz 


Vos = 15 V, Vss = 0 
f = 1 MHz 


Vos = 15 V, Vss = 0 
f = 1 MHz 


Vos = 15 V, Vss=0 
f = 1 kHz 

Vos = 15 V, Vss = 0 
f»1 kHz 

Vos = 15 V, Vss = 0 
f = 400 MHz 

Vos = 15 V, Vss = t> 
f = 400 MHz 

Vos = 15 V, Ves = 0 
f= 100 MHz 

Vos = 15 V, Vss = 0 
f = 100 MHz 


UNIT 


Volts 



Pt 

/itnhos 

/tmhos 

^mhos 

^mhos 

/tmhos 

/tmhos 
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ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified) 

CHARACTERISTIC I SYMBOL I TEST CONDITIONS I MIN. I MAX. I UNIT 

Output Conductance RE(Y„) Vqc = 1S Vss-0 100 /imhos 

400 MHz 

Output Susceptance IM(Yo,) Vdc = 16 V, Vqc «0 4000 /imhos 

fn»400MHz 

Output Conductance RECYJ Voc = 15 V, V-c = 0 76 /imhos 

fslOO MHz 

Output Susceptance IMCY^J = 15 V, = 0 1000 /imhos 

f=r 100 MHz 


Forward Transconductance RE(Yf 5 ) V^g = 15 V, V^g = 0 4000 /imhos 

f = 400 MHz 



100 MHz & 400 MHz NEUTRALIZED AMPLIFIER 

Figure 1 
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N*CHANiSlEL HELD EF^PECT 
TRANSISTOR 
OENERAL PURPOSE SWITCH 

• low UAKAOe 

• VERY tow "ON” RESISTANCi 

• FAST SWITCHINO SPiiOS 


JANUARY 1968 

2n3970 
2n397 1 
2N3972 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Total Device Dissipation 
@ Tc = 25°C 


1.8 

Watts 

Derating Factor above 25°C 
@Tc = 25°C 


10 

mW/°C 

Storage Temperature 

T.g 

200 


Junction Temperature 

L 

200 




ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Drain-Gate Breakdown Voltage 

BVdso 

Iq = 1 .0 juA, Is = 0 

40 


Volts 

Source-Gate Breakdown Voltage 

BVsgo 

Is = 1.0 juA, Ip = 0 

40 


Volts 

Saturation Current 

2N3970 

^DSS* 

Vds = 20V, Ves = 0 

50 

150 

mA 


2N3971 


25 

75 



2N3972 



5.0 

30 


Gate-Drain Leakage 

Current 

*DGO 

Vos = 20 V, Is = 0 


0.25 

nA 



Voe = 20 V, Is = 0 


0.5 

l^A 




T^ =150°C 




Drain Cutoff Current 


*DfOFF) 

Ves = -12V 


0.25 

nA 



Vss = -12V 


0.5 

mA 




T^ = 150°C 




Drain-Source “ON” 

Voltage 

^DS(ON) 






2N3970 

Ip = 20 mA, Vss = 0 


1.0 

Voits 


2N3971 


lD = 10mA,V(5s = 0 


1.5 



2N3972 


Iq = 5.0 mA, Vgs = 0 


2.0 


Pinch Off Voltage 

2N3970 

Vp 

Vqs = 20 V, Iq = 1.0 nA 

4.0 

10 

Volts 


2N3971 


2.5 

5.0 



2N3972 



0.5 

3.0 


Small-Signal Drain-Source 

^dsfONl 





“ON” Resistance 

2N3970 

'd = 0. '/gs = 0 


30 

Ohms 



2N3971 



60 



2N3972 




100 


“ON” Resistance 

2N3970 

^ON 

Ic = 1.0 mA, Vgs = 0 


30 

Ohms 


2N3971 



60 



2N3972 




100 


Rise Time 

2N3970 

t^ 

See Figures 1 & 2 


10 

nsec 


2N3971 




15 



2N3972 




40 
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CHARACTERiSTiC 

SYMBOL 

TEST CONDiTiONS 

MiN. 

MAX. 

UNIT 

Delay Time 

td 





2N3970 


See Figures 1 & 2 


10 

nsec 

2N3971 




15 


2N3972 




40 


Turn-Off Time 

^off 





2N3970 


See Figures 1 & 2 


30 

nsec 

2N3971 




60 


2N3972 




100 


Input Capacitance 

Cis 

V,s = 20V.Vss = 0 


25 

Pf 



f = 1.0 MHz 




Drain-Gate Feedback Capacitance 

^rss 

Vds = 0.Vss = -12V 


6.0 

pf 


f = 1.0 MHz 

Pulse Test: Pulse Width = 300 /xsec; Duty Cycle = 3%. 



Figure 1 Figure 2 
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N-CHANNEL FIELD EFFECT 


JANUARY 1968 




aiNEBAt pumm switch 

• VERY tow «ON” RESISTANCE 
» FAST SWITCHtNO SFEEDS 
« tow tEAKAOE 




J,12i 

.I7B 

DIA. k— 

• ITO 

1 J— 

p-.030MAX. 

.600 MIN n 1 

^Jl 

-m 

.lOODIA.- 

.050—1 \ 
SOURCE- 

TT 

J 5 LEADS 

[-- 

OIA. — 

^ - -DRAIN 

-GATE 

.046 _^ 2l. 

.036 

GATE IS INTERNALL 

.046 

.028 

Y CONNECTED TO CASE 


ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

Drain-Gate Breakdown Voltage 

®^DGO 

Id = 1.0 M, ls = 0 

40 

Source-Gate Breakdown Voltage 

®^SGO 

ls = 1.0M, Id = 0 

40 

Drain-Source "ON” Voltage 

^DS(ON) 

CJ 

It 

11 

O 


Saturation Current 

1 * 

'dss 



2N4091 

Vi,s = 20V,Vss = 0 

30 

2N4092 


15 

2N4093 



8.0 


Gate-Drain Leakage Current 
Drain Cutoff Current 

Gate-Source Leakage Current 
Pinch Off Voltage 

2N4091 

2N4092 

2N4093 

Small-Signal Drain-Source 
"ON” Resistance 

2N4091 

2N4092 

2N4093 


Vdg = 20 V, 13 = 0 
Vgs = (**‘).Vds = 20 V 

Vgs = (***). Vds = 20 V. T^ = 150‘>C 
Vse = 20V. Id = 0 _ 

Vd 3 = 20V, Id = 1.0 nA 


Vds = 0.V.3 = 0 


"ON” Resistance 


Rise Time 


Delay Time 


2N4091 

2N4092 

2N4093 


2N4091 

2N4092 

2N4093 


2N4091 

2N4092 

2N4093 


L = 1.0 mA,V.3 = 0 


See Figures 1 & 2 


See Figures 1 & 2 
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-DRAIN CURRENT (mA) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MAX. 

MIN. 

UNIT 

Turn-Off Time 

^Off 





2N4091 

See Figures 1 & 2 


40 

nsec 

2N4092 




60 


2N4093 




80 


Input Capacitance 

^is 

Vos = 20V,Vss = 0 


16 

pf 



f = 1.0 MHz 




Drain-Gate Capacitance 

^DG 

Vds = 20V, Is = 0 


5.0 

pf 


f = 1.0 MHz 



Source Gate Capacitance 

CsG 

Vsg = 20V. Id = 0 


5.0 

pf 



f = 1.0 MHz 





NOTES: * Pulse Test: Pulse Width < 300 /tsec; Duty Cycle < 3%. 

* * 2N4091 Id = 6.6 mA * * * 2N4091 

2N4092 Id = 4.0 mA 2N4092 

2N4093 Id = 2.5 mA 2N4093 


^SS(OFF) 

^GS(OFF) 

^SStOFF) 


-12V 
-8.0 V 
-6.0 V 




Switching Characteristics 



Vp (VOLTS) 



Vp (VOLTS) 



Vp(VOLTS) 



Common Source-Drain Characteristics 












C|,- INPUT CAPACITANCE (pT) IQSS "SATURATION CURRENT (mA) 


Transconductance 

vs 

Drain Current 


Drain Current 
vs 

Gate-Source Bias 


Gate Voltage Temperature 
Coefficients for Constant- 
Drain Current vs Drain Voltage 





Id-drain current (mA) 


Leakage Current 
vs 

Voltage 



''oO(VS6)-«»-TS 

“ON” Resistance 
And Drain Current 
vs 



2 4 a • 

Vp-PINCM-OFF VOLTAGE (VOCTS) 


Input Capacitance 
vs 

Drain Current 



Gate Leakage Current 
vs 

Temperature 



“ON" Resistance 
vs 

Temperature 



Junction Capacitance 
vs 

Normalized Bias 



Drain Current for Maximum 
Temperature Stability 



Drain-Source “ON” Voltage 
vs 

Drain Current 



vs 

Drain-Source Voltage 

















N-CHANHEL FIELD EFFECT 
TRANSISTOR 
OiNERAL FURFOSE SWITCH 

• VERY LOW RiSISYANCE 

• FAST swrroHi&Ki 

• LOW LEAKAOE 


MAXIMUM RATINGS 


NOVEMBER 1968 

2n4856 2n4859 
2n4857 2n4860 
2n4858 2n4861 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

Vds 

2N4856-57-58 

40 

2N4859-60-61 

30 

Volts 

Drain-Gate Voltage 

Vdg 

40 

30 

Volts 

Reverse Gate-Source Voltage 

Vss 

-40 

-30 

Volts 

Power Dissipation 
@ = 25^C 

Pd 

360 

mWatt 

Derating Temperature 
(g = 25X 


2.4 

mW/°C 

Storage Temperature 

Tst, 

-65 to +200 


Junction Temperature 

Tj 

+200 


Lead Temperature 1/16" from 
case for 10 seconds 


300 



rrr 


JIH 





ELECTRICAL CHARACTERISTICS at 25°C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Gate-Source Breakdown Voltage 

^(BRIGSS 





2N4856-57-58 


ls = 1.0,.A, Vds = 0 

40 


Volts 

2N4859-60-61 



30 



Gate-Source Cutoff Voltage 

^GSfOFF) 





2N4856, 2N4859 


Vds = 15 V, Id = 0.5 na 

4.0 

10 

Volts 

2N4857, 2N4860 



2.0 

6.0 


2N4858, 2N4861 



0.8 

4.0 


Drain-Source “ON” Voltage 

^DSfON) 





2'N4856-59 


Id = 20 mA, V^s = 0 


0.75 

Volts 

21N4857-60 


lo = 10mA,Vss = 0 


0.50 


2^J4858-61 


Id = 5 mA, Vg 5 = 0 


0.50 


Satur ation Current 

1 * 

'DSS 





2NAt856, 2N4859 


Vds = 15V.Vss = 0 

50 


mA 

2N4 857, 2N4860 



20 

100 


2N4 858, 2N4861 



8 

80 


Gate PReverse Current 

*GSS 





2N4i 856-57-58 


Ves = 20 V, Vos = 0V 


0.25 

nA 



Vss = 20V, Vos = OV, 


0.5 




T^ = ISO'C 




2N4fc^59-60-61 


Vgs = 15V,Vbs = 0V 


0.25 

nA 



Vss = 15V,Vds = 0V, 


0.5 

fiA 



T^ = ISO'C 




Drain CCutoff Current 

*DfOFF) 

Vss = -10V, Vps = 15V 


0.25 

nA 



Vss = -10V,Vcs = 15V, 


0.5 

fiA 



T^ = 150“C 




Small S ignal Drain Source 

’’dsfON) 





“ON” Resistance 






2N485 6, 2N4859 


o 

11 

cn 

>! 

o 

II 

t/' 

C 

> 


25 

Ohms 

2N485 7, 2N4860 




40 


2N485G, 2N4861 




60 


“ON” Resistance 

Rq 





2N4856, 2N4859 


Id = 1.0 mA, Ves = 0 


25 

Ohms 

2N4857, 2N4860 




40 


2N4858, 2N4861 




60 



m 
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CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Rise Time 






2N4856, 2N4859 


See Figures 1 & 2 


3 

ns 

2N4857, 2N4860 




4 


2N4858, 2N4861 




10 


Delay Time 

td 





2N4856, 2N4859 


See Figures 1 & 2 


6 

ns 

2N4857, 2N4860 




6 


2N4858, 2N4861 




10 


Turn-Off Time 

^off 





2N4856, 2N4859 

See Figures 1 & 2 


25 

ns 

2N4857, 2N4860 




50 


2N4858, 2N4861 




100 


Input Capacitance 

Ciss 

VDs=0V,Ves = -10V 


18 

PF 



f= 1.0 MHz 




Reverse Transfer Capacitance 

Crs. 

VDS = 0V,Ves = -10V 


8.0 

pF 



f = 1.0 MHz 


1 


*Pulse Test: Pulse Width = 100 msec, Duty Cycle < 10%. 




NOTES: 1) 2N4856,2N4859 

2N4857, 2N4860 
2N4858, 2N4861 
2) 2N4856,2N4859 

2N4857, 2N4860 
2N4858, 2N4861 


R 

R 

R 

V 

V 

V 


I = 464 ohms 
I = 953 ohms 
, = 1910 ohms 

GS(OFF) = —10 V 
SS(OFF) = — 6 V 
GSfOFF) = — 4 V 
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N-CHANNEL FIELD EFFECT 
TFANSISTOe 

DENIRAL FUFPOiE SWITCH 

• LOW LiAKAOi 

t wmt SWiTCHiNO ^iiOi 

♦ ViRY LOW ♦W RESISTANCE 


MAXIMUM RATINGS 



CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

Vds 

30 

Volts 

Drain-Gate Voltage 

^DG 

30 

Volts 

Reverse Gate-Source Voltage 

Vgs 

30 

Volts 

Gate Current 

'g 

10 

mA 

Total Device Dissipation 
@Tc = 25°C 

Pd 

1.8 

Watts 

Derating Factor Above 25°C 
@Tc = 25°C 


10.3 

mW/°C 

Storage Temperature 

Tst, 

-65 to +200 

°C 

Junction Temperature 

Tj 

200 

X 

Lead Temperature, 1/16 inch 
from case, 10 sec. max. 


300 

X 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 



CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Gate-Source Breakdown Voltage 

^(BR)GSS 

Ig = 1 -0 /fA, Vq3 = 0 

30 


Volts 

Gate-Source Cutoff Voltage 

^GS(OFF) 





2N4977 


Vps = 15V, Ib = 1.0 nA 

4.0 

10 

Volts 

2N4978 



4.0 

8.0 


2N4979 



0.5 

5.0 


Drain-Source “ON” Voltage 

^DSfON) 





2N4977 


Id = 25 mA, V^s = 0 


0.4 

nA 

2N4978 


Id = 10 mA, V^^ = 0 


0.4 


2N4979 


Id ~ 5 mA, Vq^ = 0 


0.4 


Gate Reverse Current 

*GSS 

Ves = ''5V,Vos = 0 


0.5 

nA 

Drain Reverse Current 

^DGO 

Vos = 15 V, ls = 0 


0.5 

nA 



Vdg = 15V, Is = 0, T^ = 150X 


1.0 

fcA 

Drain Cutoff Current 

^DfOFFl 

Vos = 15V,Vss = -12V 


0.5 

nA 



Vds = 15V.Vss = -12V,T^ = 150 

°C 

1.0 

fiA 

Zero-Gate-Voltage Drain Current 

^DSS 





2N4977 


Vos = 20 V, Vgs = 0 

50 


mA 

2N4978 



15 



2N4979 



7.5 



Drain-Source “ON” Resistance 






2N4977 


Id = 1.0 mA, V^s = 0 


15 

Ohms 

2N4978 




20 


2N4979 




40 


Drain-Source “ON” Resistance 

*'ds(ON) 





2N4977 


Vgs = 0, Id = 0 


15 

Ohms 



f = 1.0 kHz 




2N4978 


Vgs = 0, Id = 0 


20 




f = 1.0 kHz 




2N4979 


Vgs = 0. Io = 0 


40 




f = 1.0 kHz 




input Capacitance 

Ciss 

Vos = 15V,Ves = 0 


35 

Pf 



f = 1.0 MHz 




Reverse Transfer Capacitance 

Crss 

Vds = 0.Vgs = -12V 


8.0 

pf 



f = 1.0 MHz 
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Drain Current 
vs 

Gate-Source Bias 


Normalized r. 



I 2 3 4 5 6 7 

Vfes-GATE SOURCE VOLTAGE (VolH) 



Leakage Current 
vs 

Voltage 


0 0l 2 0.4 0.6 0.8 l.( 

Vo^p-NORMALIZEO GATE TO SOURCE VOLTAGE 



10 20 30 40 

VoG (Vsc)-(Volts) 


Leakage Gate 
vs 

Ambient Temperature 




“TH 

'^DG(S6)* 

_^_ 

5V 




2 









> 






n 

<1 

(OFF)Icss 

1 ^ 









12 

2 









^ 1 
^sco/Idgo 
























_ 











Normalized "On" Resistance 
vs 

Ambient Temperature 



Id* 

Vgs* 

__J 

ImA 

OV 



— 

7 



1 



/ 

/ 






/ 







/ 















25 50 75 100 125 150 

Ta-TEMPERATURE(*0 


T*-AMBIENT TEMPERATURECC) 


Drain Current for Maximum 
Temperature Stability 



1.0 2.0 3.0 4.0 5.0 


DRAIN CURRENT FOR MAXIMUM 


Gate Voltage Temperature Coefficients 
for Constant Drain Current 
vs 

Drain Voltage 








Vo6*20V 

RANGE lo* 0.5-2.0 loo 










(loo 'S »W«(N CURRENT FOR 

MAXIMUM TEMPERATimE STABILITY) 







-1200 -800 -400 Ioq +400 +800 *1200 

lo -DRAIN CURRENT 


Input Capacitance 
vs 

Drain Current 



5 10 20 50 

Id -drain CURRENT ( mA ) 


IQI 

I 


TEMPERATURE STABILITY (mA) 


Junction Capacitance 
vs 

Normalized Bias 



1 

VpATVos=l- 

)V 



X 


InA 





\ 








\ 






\ 
















Switching Characteristics 
Turn-Off Time 
vs 

Drain Current 


° 0-8 10 1.2 2.8 3.0 

NORMALIZED VOLTAGE 



Reverse Transfer Capacitance 
vs 

Drain-Source Voltage 













n 



n 



n 



■ 


- 

H 



n 



IB 


»-DRAIN-SOURCE VOLTAGE (Volts) 















CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Delay Time 

2N4977 

‘d 

See Figure 1 


5 

nsec 


2N4978 


See Figure 2 


5 



2N4979 


See Figure 3 


10 


Rise Time 

2N4977 

tr 

See Figure 1 


5 

nsec 


2N4978 


See Figure 2 


10 



2N4979 


See Figure 3 


30 


Turn-Off Time 

2N4977 

^Off 

See Figure 1 


20 

nsec 


2N4978 


See Figure 2 


40 



2N4979 


See Figure 3 


60 



Common Source-Drain Common Source-Drain Common Source-Drain 

Characteristics Characteristics Characteristics 






Transconductance 

vs 



10 10 100 
Id-drain current (mA) 


Switching Characteristics 
Turn-Off Delay Time 
vs 



Switching Characteristics 
Delay Time 
vs 

Drain Current 



Switching Characteristics 
Rise Time 
vs 

Drain Current 



lo-ORAIN CURRENT (mA) 


Id (mA) 


















Rl = 220Q 
Id(on) = 25 mA 
Vgs(off) = -10V 
Vgs(on) “ OV 
Vdd = 6.0V 

Input Pulse 

Rise Time < 1.0 ns 
Fall Time < 1.0 ns 

Pulse Width ^ 110 ns, 10.0% Duty Cycle 
Gen. Source Imp. = 50Q 

Oscilloscope 

Rise Time ^ 0.4 nsec 
Input Resistance - 9.8AAQ 
Input Capacitance ^ 1.7 pf 

Figure 1. 



Rl = 560 Ohms 
lo(oN) = 10 mA 
Vgs(off)“ "8V 
Vgs(on) “ OV 
Vdd •'6.0V 

Input Pulse 

Rise Time < 1.0 ns 
Fall Time< 1.0 ns 

Pulse Width ^ 110 ns. 10.0% Duty Cycle 
Gen. Source Imp. = 50Q 

Oscilloscope 

Rise Time ^ 0.4 nsec 
Input Resistance 9.8MQ 
Input Capacitance ^ 1.7 pf 

Figure 2. 



Rl = l.lkQ 

lo{ON)" 5.0 mA 
Vgs(off)“ '^.OV 
Vgs{on)" OV 
Vdd''6.0V 

Input Pulse 

Rise Time < 1.0 ns 
Fall Time < 1.0 ns 

Pulse Width ^ 110 ns, 10.0% Duty Cycle 
Gen. Source Imp. = 50Q 

Oscilloscope 

Rise Time ^ 0.4 nsec 
I nput Resistance ^ 9.8 MQ 
Input Capacitance < 1.7 pf 

Figure 3. 
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IK^HANNEL FET 
GENERAL PURPOSE SWITCH 

• LOW ‘W* RiStSTANCi 

• FAST SWfTCHINO SPEEDS 

• LOW LiAKAOE 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

Vds 

40 

Volts 

Drain-Gain Voltage 

Vds 

40 

Volts 

Total Device Dissipation 
@ = 25®C 

Pd 

300 

mW 

Derating Factor above 25°C 
@T^ = 25°C 


2.5 

mW/°C 

Storage Temperature Range 

Tst, 

-55 to+125 

°C 

Operating Junction Temperature 

Tj 

+125 

°c 


SEPTEMBER 1968 

8 

U1898E 

U1899E 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

Drain-Gate Breakdown Voltage 

B^DGO 

Id = 1.0/iA, Is = 0 

40 

Source-Gate Breakdown Voltage 

^^SGO 

Is^r 1.0 ^A, \q = 0 

40 

Gate-Source Cutoff Voltage 

U1897E 

^GSrOFF) 

Vos = 20V, l, = 1.0 nA 

5.0 

U1898E 


2.0 

U1899E 



1.0 

Drain Source “ON” Voltage 

^DSfon] 

O 

II 

0 

> 

II 

_Q 


Gate-Drain Leakage Current 

^DGO 

Vds = 20 V, 's = 0 


Gate-Source Leakage Current 

*SGO 

Vss = 20 V. Id = 0 


Drain Cutoff Current 

*D(OFFl 

Vgs = (***). Vds = 20 V 

Vgs = (***). Vds = 20 V. 

= +85°C 


Zero-Gate Voltage Drain Current 
U1897E 

1 * 

•dss 

Vds = 20 V, Vss = 0 

30 

U1898E 


15 

U1899E 



8.0 

Drain-Source “ON” Resistance 

•'oSiONl 



U1897E 

U1898E 

U1899E 

Id = 1.0 mA, Ves = 0 




Input Capacitance 

Cus 

Vds = 20 V, Vgs = 0 
t = 1 MHz 


Drain-Gate Capacitance 

^DG 

Vds = 20 V, Is = 0 
f = 1 MHz 


Source-Gate Capacitance 

Css 

Vss = 20 V. Id = 0 
f = 1 MHz 
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-DRAIN CURRENT (mA) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Rise Time 

t. 





U1897E 


See Figures 1 & 2 


10 

nsec 

U1898E 




20 


U1899E 




40 


Delay Time 

td 





U1897E 


See Figures 1 & 2 


15 

nsec 

U1898E 




15 


U1899E 




20 


Turn-OFF Time 

^off 

See Figures 1 & 2 




U1897E 




40 

nsec 

U1898E 




60 


U1899E 




80 



NOTES: 


‘Measure under pulse conditions: pulse width < 300 /^sec; duty cycle < 3%. 


“U1897E Id = 6.6 mA 
U1898E Id = 4.0 mA 
U1899E Id = 2.5 mA 


***U1897E 

U1898E 

U1899E 


VgS(OFF) = 
^GS(OFF) = 
^GSfOFF) = 


-12 V 
-8.0 V 
-6.0 V 



3.0 

< 

T.U.T. 

• voc 

> R 

P6032 


»- 

SKL MODEL 

503A 

- 0 = 

PROBE 

-o 

TEKTRONIX 

361 

SAMPLING 

OR EQUIV. 

0- 



SCOPE 

OR EQUIV. 

-o 


lo(on) 

(SEE NOTE 2) 


Figure 1 




Vds - drain- source voltage (VOLTS) 


Common Source-Drain Characteristics 



Vqs-DRAIN-SOURCE VOLTAGE (VOLTS) 









transconductance (MMHOS) 


Switching Characteristics 


RL«5IOiX 
- V6s(0FF).|0V . 
V0D-3OV 


Rl*5IOA 
Vqs(OFF) « lOV 
V0D-3.OV 


Rl-I.SKA _ 
Vgs (OPf") •0 V 


RL-IKil ‘_ 


Rl'SIOA _ 
\fGS^OFF)- 10 V 


Vp(VOLTS) 


Vp (VOLTS) 


Vp(VOLTS) 


''ON” Resistance 
And Drain Current 
vs 

Pinch-Off Voltage 


Drain-Source "ON” Voltage 
vs 

Drain Current 




Vp-PINCH-OFF VOLTAGE (VOLTS) 


Ip-DRAIN CURRENT (mA) 


Transconductance 

vs 

Drain Current 


Drain Current 
vs 

Gate-Source Bias 


Normalized 

■■ds « Vqs 





Vos-20 V 





V 

P^io 

« InA 



\ 

V_ 
























Ss 



□ 








Vgs-gate source voltage (volts) 



Id-drain current (mA) 


VgS''''P-NGRMALIZED gate to source voltage 











INPUT CAPACITANCE (pf) IgSS^^DGO - ^ SGO)“L£AKAGE CURRENT (pA) 


Leakage Current 
vs 

Voltage 



Vdg(''sg)-'«3i-ts 


Gate Leakage Current 
vs 

Temperature 



T^-TEMPERATURE CC) 


“ON” Resistance 
vs 

Temperature 



Ta-TEMPERATURE CO 


Drain Current for Maximum 
Temperature Stability 



Gate Voltage Temperature 
Coefficients for Constant 
Drain Current vs Drain Voltage 



Iq-DRAIN CURRENT(jjA) 


Input Capacitance 
vs 

Drain Current 



Junction Capacitance 
vs 

Normalized Bias 



Output Capacitance 
vs 

Drain-Source Voltage 
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P-CHANNEL FIELD EFFECT 
TRANSISTOR 
OENERAL FURFOSi 

• tow LIAKAOE 

• tow NOISE 


JANUARY 1968 

2n2606 

THRU 

2n2609 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC _ 

Gate to Source Breakdown Voltage 
Total Gate Leakage Current 

2N2606 

2N2607 

2N2608 

2N2609 

2N2606 

2N2607 

2N2608 

2N2609 


Saturation Current 


T ransconductance 


Input Capacitance 


Pinch Off Voltage 
Noise Figure 


2N2606 

2N2607 

2N2608 

2N2609 


2N2606 

2N2607 

2N2608 

2N2609 

2N2606 

2N2607 

2N2608 

2N2609 


2N2606, 2N2607 
2N2608, 2N2609 


SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

^^GSS 

I0 = 1.0 /iA, Vq5 = 0 

30 


Volts 

*GSS 

Ves = 5.0 V, Vps = 0 


1.0 

nA 



3.0 





10 





30 



Ves = 5.0V,VDs = 0 


1.0 

fiA 


T^ = 150°C 


3.0 





-^10 





30 


*DSS 

Vcs=-5.0V, Vss = 0 

100 

500 

mA 


300 

1500 




0.9 

4.5 

mA 



2.0 

10 


9m 

Vos=-5.0V,V6s = 0 

110 


/umhos 


f = 1 kHz 

330 





1000 





2500 




Vos =-5.0 V,Vss = 1.0 V 


6.0 

Pf 


f= 140 kHz 


10 





17 




_1 

30 


Vp 

Vd5= -5.0 V, Id = 1.0 

1.0 

4.0 

Volts 

NF 

Vo5= -5.0V, 1 = 1 kHz 

BW = 160 Hz, Rg = 10 MSI 


3.0 

db 


Rg =1.0 MSI 


3.0 
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P-CHANNEL FIELD EFFECT 
TRANSISTOR 

GENERAL PUr»>OSE MAPLIFIER 


JANUARY 1969 


p1069e 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

Vds 

-20 

Volts 

Drain-Gate Voltage 

^DG 

-20 

Volts 

Total Device Dissipation 
(g T^ = 25°C 

Pd 

300 

mV 

Derating Factor above 25®C 
(g T^ = 25°C 


2.5 

mW/°C 

Storage Temperature Range 

Tstg 

-55 to -hi 25 


Junction Temperature 

L 

-hi 25 

°C 


ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified) 



CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Drain-Gate Breakdown Voltage 

®^DGO 

Ip = 1.0 Ilk, ls = 0 

-20 


Volts 

Gate Leakage Current 

Isss 

Vss = 5.0V, Vbs = 0 


3.0 

nA 

Saturation Current 

^DSS 

Vds = -10V, Ves = 0 

-1.0 

-5.0 

mA 

Gate-Source Cutoff Voltage 

^Gsroffj 

Vds = -10 V, Id = 3.0 nA 

1.0 

4.0 

Volts 

Transconductance 


V£,s=-10V,Vss = 0, 

f = 1 kHz 

3000 

8000 

/xmhos 

Drain-Source “ON” Resistance 

'^DSfON) 

Id = 0.1 mA, V^s = 0 


600 

ohms 

Output Conductance 

9os 

Vt,s = -10V,Ves = 0 


100 

/xmhos 

Input Capacitance 

Ci. 

Vds=-10V,Vss = 0, 

f = 140 kHz 


40 

Pf 

Reverse Transfer Capacitance 

c.. 

Vds =-10 V, Vss = 0 
f = 140 kHz 


5.0 

Pf 

Noise Figure 

NF 

Vds =-10 V, ^gs = 0, 

Rq = 1.0 Mn 

f=1.0 kHz, BW = 6.0 Hz 


3.0 

db 
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MAXIMUM RATINGS 


p4mmmLnB3 effect 

TMNSiSfOR 
OeNlEEAL FUEFOSi tWITOI 

# ViRY tow * W' RiSiSTAIiCi 

♦ SWITCHIliO SRieOS 

* tow LEAKAGi 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Drain-Source Voltage 

Vds 

-30 

Volts 

Drain-Gate Voltage 

Vos 

-30 

Volts 

Reverse Gate-Source Voltage 

Vss 

-30 

Volts 

Gate Current 

'g 

10 

mA 

Total Device Dissipation 
@Tc = 25^C 

Pd 

1.8 

Watts 

Derating Factor Above 25®C 
@ T^ = 25®C 


10 

mW/®C 

Storage Temperature 


-65 to +200 

®C 

Junction Temperature 

Tj 

200 

®c 

Lead Temperature, 1/16 inch 
from case, 10 seconds max. 


300 

_ j 

®c 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC _ 

Gate-Source Breakdown Voltage 

Gate-Source Cutoff Voltage 
2N5018 
2N5019 

Drain-Source “On” Voltage 


SYMBOL TEST CONDITIONS 

Ybrjgss Is = “• 0 Vjjs = 0 

^SSfOFFI 

Vds = -15V, Id = 1.0M 
Vd3 = -15V. Id = 1.0 M 


2N5018 

2N5019 


Ip = -6.0 mA, Ves = 0 

Ip = -3.0 mA. Vss = 0 


-0.5 

-0.5 

Volts 

Gate Reverse Current 

'gss 

Vss = 15V, Vps = 0 


2.0 

nA 

Zero-Gate-Voltage Drain Current 

loss 





2N5018 


Vps = -20V.Vss = 0 

-10 


mA 

2N5019 


Vp5 = -20V.Vss = 0 

-5 



Drain Cutoff Current 

lofOFF) 





2N5018 


Vps = -15V.Vss = 12V 


10 

nA 

2N5019 


Vps = -15V,Ves = 7.0V 


lOr 


2N5018 


Vps = -15 V, V,5s = 12 V. = 150»C 


10 

fiA 

2N5019 


Vps = -15 V, Vqs = 7.0 V, T.., = 150»C 


10 


Drain Reverse Current 

Idgo 

Vdg = -15V, Is = 0 


2.0 

nA 



Vps = -15 V. Is = 0, = 150'C 


3.0 

/•A 


Drain-Source “ON” Resistance 
2N5018 
2N5019 

Drain-Source “ON” Resistance 
2N5018 


Rise Time 


Delay Time 


2N5018 

2N5019 

2N5018 

2N5019 


Id = 1.0 mA, V^j = 0 
In = 1.0 mA. V^c = 0 


Vss = 0. Id = 0 

f = 1.0 kHz 

Vss = 0, Id = 0 

f = 1.0 kHz 


See Figure 1 
See Figure 2 


See Figure 1 
See Figure 2 
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gm-TRANSCONDUCTANCE (mmho*) 


Transconductance 

vs 

Pinch “Off Voltage 



Drain-Source "On" Voltage 
vs 

Drain Current 



Transconductance 

vs 

Drain Current 


lo-ORAIN CURRENT (RiA) 


0 2 4 6 8 10 

Vp-PINCH-OFF VOLTAGE (Voitt) 


V0(*AIN current (mA) 


Output Conductance 
vs 

Drain Current 



Normalized r., 


Normalized "On" Resistance 
vs 

Ambient Temperature 


Drain Current 
vs 

Gate-Source Bias 




aa OA ae ae i.o 
-normalized gate to source voltage 


T,-AMBIENT TEMPERATURE CO 



V„-OATE SOURCE VOLTAGE iVtolt*) 


Leakage Current 
vs 

Voltage 



20 30 40 SO 

Vne (V«e)(Volts) 


Gate leakage Current 
vs 

Temperature 



T*-TEMPERATURE rc) 


Input Capacitance 
vs 

Gate-Source Voltage 



V«8 -SATE - SOURCE VOLTAGE (Volti) 










































oe/Cjc -CAPACfTAWCE (pf) 


Junction Capacitance 
vs 

Normalized Bias 



Noise Voltage/Current 
vs 

Frequency 



Noise Figure 
vs 

Frequency 




Rl"910Q 
Id(on) ■ 6.0 mA 


Vgs{off)" ■*■12 
Vgs(on)" OV 


Vdo • -6V 


Input Pulse 

Rise Time< 1.0 ns 
Fall Time< 1.0 ns 

Pulse Width ^ 110 ns, 10% Duty Cycle 
Gen. Source Imp. ^ lOOfi 


Oscilloscope 

Rise Time ^ 0.4 ns 
Input Resistance ^ 9.8 MQ 
Input Capacitance < 1.7 pf 


Figure 1. 


Vo»(orF>- 







Rl- 1.8k 
Id(on) ■ 3 mA 
Vgs(off)“ +7V 
Vgs(on) ■ OV 
Vdd • -ev 

Input Pulse 

Rise Time< 1.0 ns 
Fall Time< 1.0 ns 

Pulse Width ^ 100 ns, 10% Duty Cycle 
Gen. Source Imp. ^ lOOQ 


Oscilloscope 

Rise Time ^ 0.4 ns 
Input Resistance ^ 9.8 MO 
Input Capacitance ^ 1.7 pf 

Figure 2. 
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I>-CHANNEL FIELD EFFECT 
TRANSISTOR 
OENiRAL PUmm SWITCH 

# VERY tow “OH” RESISTANCE 

# EAST SWITCHING SPEEDS 

# tow tEAKAOE 


JANUARY 1968 

P1086E 

P1087E 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 


SYMBOL TEST CONDITIONS 


Gate-Source Breakdown Voltage 

^(BR)GSS Ig — 1.0 fiA, Vq5 — 0 

30 

Volts 

Gate-Source Cutoff Voltage 

^GSfOFFI 



P1086E 

Vds = -15 V, Ip = 1.0/xA 

10 

Volts 

P1087E 

Vds = -15V, Id = 1.0 fiA 

5 


Drain-Source “On” A/oltage 

^DSfONI 



P1086E 

Ic = -6.0 mA, Vgs = 0 

-0.5 

Volts 

P1087E 

Ic = -3.0 mA, Vgs = 0 

-0.5 


Gate Reverse Current 

'gss Vgs = 15V,V,s = 0 

2.0 

nA 

Zero-Gate-Voltage Drain Current 

*DSS 



P1086E 

Vds = -20V, Vgs = 0 

-10 

mA 

P1087E 

Vos =-20 V, Vss = 0 

-5 


Drain Cutoff Current 

^DfOFFl 



P1086E 

Vos =-15 V, Ves = 12V 

10 

nA 

P1087E 

Vos = -15 V, Vgs = 7.0 V 

10 


P1086E 

Vos =-15 V, Vgs = 12 V, T^ = 85°C 

0.5 

/^A 

P1087E 

Vos =-15 V, Vgs = 7.0 V, T^ = 85°C 

0.5 


Drain Reverse Current 

'dgo Vog = -15V, Is = 0 

2.0 

nA 


Vog = -15V, Is = 0, T^ = 85»C 

0.1 

aA 

Drain-Source “ON” Resistance 

’^DSfONl 



P1086E 

lD = 1.0mA, Ve3 = 0 

75 

Ohms 

P1087E 

Ip = 1.0 mA, Vgs = 0 

150 



Drain-Source “ON” Resistance 
P1086E 

P1087E 


Rise Time 


Delay Time 


P1086E 

P1087E 

P1086E 

P1087E 


Vgs = 0. Id = 0 
f = 1.0 kHz 
Vgs = 0. Id = 0 
f = 1.0 kHz 


See Figure 1 
See Figure 2 


See Figure 1 
See Figure 2 
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CHARACTERISTIC 

Turn-Off Delay Time 


Turn-Off Time 


input Capacitance 


P1086E 

P1087E 

P1086E 

P1087E 


SYMBOL TEST CONDITIONS 

^dfOFFl 

See Figure 1 
See Figure 2 


See Figure 1 
See Figure 2 

^=-15V,Ves=:0 
f = 1.0 MHz 


Reverse Transfer Capacitance 
P1086E 

P1087E 


‘'DS - '^GS - 

f = 1.0 MHz 


f = 1.0 MHz 


Common Source-Drain 
Characteristics 



Common Source-Drain 
Characteristics 



Vos-ORAIN-SOURCE VOLTAGE (Volts) 


-0.5 -1.0 

Vds'DRAIN-SOURCE voltage (Volts) 


Common Source-Drain 
Characteristics 












r 



p"l086E 








''“k— -— 

— 

— ■ 




mam 


_ 




SpB 



HlRSPB 


mam 


III 

mm 

SBSB 



— 

— 


__ 


— 

-■— ■ 

mm 

1 


ilB 




Vos-ORAIN-SOURCE VOLTAGE (Volts) 


Common Source-Drain 
Characteristics 


-16^-kTA-25-C. 

PI087E 













_ 

—■ 



BHB 

UBjB 

iSIBB 

= 




Switching Characteristics 
Delay Time 

Pitch-O^f^ Voltage 


20^-h-VoD-ev- 


6mA.V6s(OFF)-l2V 


lD--IOmAyos(OFF)»l2V 



Vos-ORAIN-SOURCE VOLTAGE (Volts) 


lD-3mA\bs<0FF).7V 


0 2.0 4.0 6.0 8.0 10.0 

Vp (Volts) 


Switching Characteristics 
Rise Time 
vs 

Pitch-Off Voltage 



1.5 2.0 3.0 4.0 5.0 7.0 

Vp (Volts) 


Switching Characteristics 
Turn-Off Delay Time 
vs 

Drain Current 








r 








\ 


Vos 

(OFF 

.2V 
















VestOFF"). 

7V 

A 

\ 











\ 

A 











N 

A 


_ 









u 









>v 









"VpINDEPENDENT 












L_ 





0 

2J3 

4.0 

6 

.0 8 

.0 

10 


Switching Characteristics 
Turn-Off Time 
vs 

Drain Current 














\N 

P1087E .Vgs(0FF) = 7'v 

V 1 L .J 





\ 

\ 


A 




_ 




\ 

k 
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RL=910r) 

Id(on) “ 6.0 mA 

'^GS(OFF) " ■‘■12 

Vgs(on)* OV 
Vdd = -6V 

Input Pulse 

Rise Tlme< 1.0 ns 
Fall Time< 1.0 ns 

Pulse Width ^ 110 ns, 10% Duty Cycle 
Gen. Source Imp. ^ lOOQ 


Oscilloscope 

Rise Time ^ 0.4 ns 
Input Resistance ^ 9.8 MQ 
Input Capacitance ^ 1.7 pf 
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Figure 1. 


Figure 2. 
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DUAL N-CHANNEL FIELD EFFECT 
TBANSISTOn 
DENEML FURFOSE 

m VERY etOSELY MATCHED 91VI 

• CtOSELY MATCHED V^s 

# VERY tow DIFFERENTIAL DRIFT 


JANUARY 1968 

2N3921-22 

2n4084-85 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

Total Device Dissipation 
@T^ = 25°C 

Pd 

Derating Factor above 25®C 
@T^ = 25°C 


Storage Temperature 


Junction Temperature 

L 


RATING_ 

One Side Both Sides 
250 300 


1.7 

-55 to -1-200 
-\-200 


mW/°C 

*^0 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

Drain-Gate Breakdown Voltage 

Gate-Source Voltage 

Total Gate Leakage Current 

Gate Leakage Current 

Saturation Current 
Pinch Off Voltage 
Input Conductance 

Output Conductance 


Input Capacitance 
Output Capacitance 
Noise Figure 


Transconductance 


Transconductance Ratio 

Gate-Source Voltage Differential 
2N3921,22 
2N4084, 85 

Gate-Source Voltage Differential 
Drift 

2N3921 & 2N4084 
2N3922 & 2N4085 


SYMBO L 


VssrVss2 


TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Id = 1.0 ijlA, Is = 0 

50 


Volts 

Vds = 10V, Id = 0.1 mA 

0.2 

2.7 

Volts 

Ves = -30V, Vos = 0 

Vgs = -30 V, Vps = 0, = lOO'C 


1.0 

1.0 

> > 

Vpg = 10V, Id = 0.7 mA 

Vpg = 10 V, Iq = 0.7 mA, = 100°C 


0.25 

25 

nA 

Vos = 10 V, Vgs = 0 

1.0 

10 

mA 

Vds = 10V, Id =1.0 nA 


3.0 

Volts 

Vds = 10V, Vg5 = 0 

f = 1.0 MHz 


4.0 

^mhos 

VDe = 10 V, Id = 0.7 mA 
f= 1.0 MHz 

Vds = 10V, Vg3 = 0 

f = 1.0 kHz 


20 

35 

/zmhos 

Vos = 10 V, Vgs = 0 

f = 1.0 MHz 


18 

Pf 

Vos = 10 V, Vgs = 0 
f = 1.0 MHz 


6.0 

Pf 

Vds = 10V, R^ = 1.0 Mtt 
f = 1.0 kHz 


2.0 

db 

Vds = 10V, Vg5 = 0 

f = 1.0 kHz 

Vds = 10V, Id = 0.7 mA 
f = 1.0 kHz 

1500 

1500 

7500 

fjLmhos 

VDe = 10V, Id = 0.7 mA 

0.95 

1.0 


VDe = 10V, Id = 0.7 mA 


5.0 

15 

mV 

VDe = 10V, Id = 0.7 mA 

T^ = 0°Cto100°C 


10 

25 

fiy/°c 
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OUTPUT CONDUCTANCE 
VS 

PINCH OFF VOLTAGE 



COMMON SOURCE- 



0 10 20 30 40 50 

Vqs-drain-source voltage (VOLTS) 


TRANSCONDUCTANCE 

VS 

NORMALIZED GATE-SOURCE 



Vp^?25°C ) normalized GATE-SOURCE VOLTAGE 


DRAIN CURRENT 
VS 

NORMALIZED GATE-SOURCE 



0 .2 .4 .6 .8 1.0 

Vp(^yc) normalized gate-source voltage 








DRAIN-GATE 
REVERSE CURRENT 
VS 

TEMPERATURE 



Tft-AMBIENT TEMPERATURE (®C) 



SOURCE-GATE 
REVERSE CURRENT 
VS 

TEMPERATURE 



JUNCTION CAPACITY 
VS 



^Vp"(25°°c/ normalized VOLTAGE 


Input Capacitance 
vs 

Source-Gate Voltage 



VqS"gate-source VOLTAGE (VOLTS) 


OUTPUT CAPACITY 
VS 

DRAIN-SOURCE VOLTAGE 



OUTPUT CONDUCTANCE 
VS 

FREQUENCY 



Output Capacitance 
vs 



Vqg-DRAIN gate VOLTAGE (VOLTS) 


NOISE FIGURE 
VS 

GATE RESISTANCE 



NOISE FIGURE 
VS 



f-FREQUENCY(Hz) 
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DUAL N-CHANHEL FSELD EFFECT 
TRANSISTOR 
GENERAL PURPOSE 

♦ mm CtOSitY MATCHED 

• tow DlFFEREHTiAt DRIFT 


JANUARY 1968 

2n3934 

2n3935 

2n4082 

2n4083 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Total Device Dissipation 
@ T^ = 25X 

Pd 

One Side Both Sides 

300 250 

mW 

Derating Factor Above 25°C 
@ T^ = 25®C 


1.7 

mW/°C 

Storage Temperature 

Tsig 

-55 to +200 

X 

Junction Temperature 

L 

+200 

X 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Drain-Gate Breakdown Voltage 

®VdgO 

Id = 1.0 fiA, l3 = 0 

50 


Volts 

Gate-Source Voltage 

^GS 

Vds = 10V, Id = 25 fiA 

0.2 

2.7 

Volts 

Total Gate Leakage Current 

*GSS 

Vgs = 10V,Vbs = 0 


0.4 

nA 


Ves = 10V,Vos = 0, T^ = 100°C 


0.4 

fiA 

Gate Leakage Current 

Is 

Vdg = 10V, Id = 0.2 mA 


0.1 

nA 



Vdg = 10 V, Id = 0.2 mA, T^ = 100°C 


10 

nA 

Saturation Current 

*DSS 

Vds=10V,Vss = 0 

0.25 

1.3 

mA 

Pinch Off Voltage 

Vp 

Vds= 10 V,Jd = 0.5 nA 


3.0 

Volts 

T ransconductance 

9m 

Vdg = 10V, Id = 0.2 mA 
f = 1.0 kHz 

VDs = 10V,Ve3 = 0 

f = 1.0 kHz 

300 

300 

900 

fimhos 

Input Conductance 

9is 

VDs = 10V,Ves = 0 

f = 1.0 MHz 


1.0 

fimhos 

Output Conductance 

9oS 

Vds=10V,Vss = 0 

f = 1.0 kHz 


10 

fimhos 


Input Capacitance 
Output Capacitance 
Noise Figure 

Transconductance Ratio 

Gate-Source Voltage Differential 
2N3934, 2N3935 
2N4082, 2N4083 

Gate-Source Voltage 
Differential Drift 

2N4082, 2N3g34 
2N4083, 2N3935 


Vdg = 10V, Id = 0.2 

f= 1.0 MHz 

Vds = 10V,V^3 = 0 
f = 1.0 MHz 


f = 1.0 MHz _ 

Vd3 = 10 V, Rq = 1.0 M5^ 
f = 100 Hz _ 

Vd^ = 10V, Id = 0.2 mA 


^|Ves,-VGS2l/AT VDe = 


: 10 V, Id = 0.2 mA 


* The lowest g^ reading is g^, for this ratio. 
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GATE TO SOURCE 
VOLTAGE DIFFERENTIAL 
VS 

DRAIN CURRENT 


Ta»+25“C, Vdg=IOV 
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2.0 

Vp (VOLTS) 


OUTPUT CONDUCTANCE 
VS 

PINCH OFF VOLTAGE 


Vdg = IOV 
Ta =25*C 


6.0 Ta = 25-C 
f=lkHz 



2.0 

Vp(VOLTS) 


DRAIN CURRENT 
VS 

NORMALIZED GATE-SOURCE 
VOLTAGE 


1 


- ^^ - 

2 N 3934 , 2 N 3935 
Id@ Vds= 30 V 

\ 


Vp@ 

Vds' 
•d ' 

20 V 

0 5 nA 

§ 

Vta 

*- 55 "C 




\\X 25 »C 



+i 25 "c^*X::^ 




.2 .4 .6 .8 1.0 

NORMALIZED GATE-SOURCE VOLTAGE 
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REVERSE CURRENT 
VS 

TEMPERATURE 



25 50 75 100 125 150 

Ta-AMBIENT TEMPERATURE («C) 










TRANSCONDUCTANCE 

VS 

NORMALIZED GATE-SOURCE 
VOLTAGE 



NORMALIZED GATE-SOURCE VOLTAGE 


COMMON SOURCE- 
DRAIN CHARACTERISTICS 



Vqs-drain-SOURCE VOLTAGE {VOLTS) 


GATE CUTOFF CURRENT 
VS 

TEMPERATURE 



01 I-1-^-1-1- i -1_I_I_ \ _I 

25 50 75 100 125 150 

T^-AMBIENT TEMPERATURE (“O 


JUNCTION CAPACITY 
VS 



^p(25"cT normalized VOLTAGE 


INPUT CAPACITY 
VS 



Vqs-GATE source voltage (VOLTS) 


OUTPUT CONDUCTANCE 
VS 

DRAIN-SOURCE VOLTAGE 



OUTPUT CONDUCTANCE 



f-FREOUENCY (MHi) 


SOURCE-GATE 
REVERSE CURRENT 
VS 



Ta-AMBIENT TEMPERATURE CO 
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VS 

DRAIN-SOURCE VOLTAGE 
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DUAL N-CHANNEL FIELD 
EFFECT TRANSISTOR 
GENERAL FURFOSE 

m VERY CtOmVf WATCHED gm 

# LOW DIFFERENTrAL DRIFT 

♦ CLOSELY MATCHED Ve? , 


MAXIMUM RATINGS 


CHARACTERISTIC 

SYMBOL 

RATING 

UNIT 

Total Device Dissipation 

Pd 

Each Side Both Sides 

250 300 

mW 

Storage Temperature 


-55 to +200 

°C 

Junction Temperature 

L 

+200 

°C 

Derating Factor above 25°C 
@ T^ = 25°C 


1.7 

mW/°C 


ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC _ 

Drain to Gate Breakdown Voltage 
Pinch off Voltage 
Gate Leakage Current 
Gate Leakage Current 
Total Gate Leakage Current 


SYMBOL 


Ig(100"C) 


Saturation Current Iqss 

Transconductance g^ 

Transconductance g^ 

Transconductance Ratio 9mi/9m2* 

Gate to Source Voltage Differential ^gs\~^gs 2 

Gate to Source Voltage Differential Drift A| ^qs’^gsi 

SU2098 

SU2099 

Input Capacitance Cj^j 

Output Capacitance C^^^ 

Input Conductance | Yj^ | 

Output Conductance | | 

Noise Figure NF 

The lowest g^ reading is taken as g^, for this ratio. 


TE ST COND ITIONS_ 

Ip = 1.0 M, ls = 0 

Vds = 10V, Ip = 0.5 nA 

V^e = 10 V, Id = 0.2 mA 

Vd 3 = 10 V, Ip = 0.2 mA 

Ve5 = -10V\v;s“^ 

V^s = -10 V, Vps = 0,T^ = 100X 

Vps = 10V,Ves = 0 

Vps = 10V,Ves = 0 ” 

f = 1 kHz 

Vp 3 = 10 V, Ip = 0.2 mA 
f = 1 kHz 

Vp(^ = 10 V, Ip = 0.2 mA 


Vpg = 10V, Ip = 0.2 mA 
T^ = 0°C to 100°C 

VDS = 10V,^ro 
f = 1 MHz 

Vps = 10 V,^=T 

f = 1 MHz 

^Ds = 10V, Ves=^ 

f = 1 MHz 

"Vdg = 10V, lp = 0 

f = 1 MHz 

Vps = 10 V, Rg = 1 Mn 
f = 100 Hz 


JANUARY 1968 

su 2098 
su 2 



aV/X 

Pf 

Pf 

^mhos 

/xmhos 
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DUAL N-CHANNEL FIELD 
EFFECT TRANSISTOH 
GENERAL FURFOSE 

« OtOSELY MATCHED gm 

# LOW DiPFERENTIAL DRiFT 

• CLOSELY MATCHED Ves 


SEPTEMBER 1968 

SU2098A 

SU2098B 

SU2099A 


MAXIMUM RATINGS 

CHARACTERISTIC 
Total Device Dissipation 
@ = 25°C 


Derating Factor above 25X 

@ = 25X _ 

Storage Temperature Range 
Operating Junction Temperature 


SYMBOL 

Pn 


RATING 

One Side Both Sides 

250 300 


1.7 

-55 to +200 
+200 


mW/°C 





ELECTRICAL CHARACTERISTICS at +25"C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Gate-Source Breakdown Voltage 

^fBRlGSS 

Is = 1.0mA, Vcs = 0 

50 


Volts 

Gate-Source Cutoff Voltage 

^GS(OFF) 

Vds=10V, Id = 0.5 nA 

0.5 

4.0 

Volts 

Gate-Source Voltage 


Vds = 10V, Id = 0.2 mA 

0.5 

3.0 

Volts 

Total Gate Leakage Current 

•gss 

Vss = -10V, Vd, = 0 


0.1 

nA 


Vss = -10V, Vds = 0, 

T^ = +100°C 


10 



Gate Leakage Current 

'g 

Vpg = 10 V, Id = 0.2 mA 


0.05 

nA 



VDe=:10V, Id = 0.2 mA, 

Ta= +100X 


5.0 


Gate Leakage Current Differential 

*Gr*G2 

VDe = 10V, Id = 0.2 mA 


0.03 

nA 


VDe = 10V, Id = 0.2 mA, 

T^ = +100X 


3.0 



Zero-Gate Voltage Drain Current 

*DSS 

Vd3 = 10V,Vss = 0 

1.0 

8.0 

mA 

Transconductance 


Vdg = 10 V, Id = 0.2 mA 

700 


lumhos 



f = 1 kHz 




T ransconductance 

9m 

Vds = 10V.Vss = 0, f = 1 kHz 

1500 

4500 

fimhos 

Transconductance Ratio 

9m/9m2 

Vdg = 10 V, Id = 0.2 mA 

0.95 

1.0 


Gate-Source Voltage Differential 

^GSr^GS2 

Vdg = 10V, Id = 0.2 mA 


5.0 

mV 

Gate-Source Voltage Differential Drift 

^YGSr^GS2l^ 





SU2098A 

Vpg = 10 V, Id = 0.2 mA 


10 

^V/°C 

SU2099A 


= O^C to +100”C 


25 


SU2098B 




5.0 


Input Capacitance 

Ci. 

VDs = 10V,Ves = 0, f = 1 MHz 


6.0 

pf 

Reverse Transfer Capacitance 

C.SS 

VDs = 10V,Ves = 0,f = 1 MHz 


2.0 

Pf 

Input Conductance 

Qis 

Vds = 10V, V(5s = 0-^ = ‘> MHz 


4.0 

/^mhos 

Output Conductance 

9oS 

Vdg = 10 V, Id = 0, f=1 kHz 


15 

fjLjfuhos 

Output Conductance Differential 

9osl " 9os2 

Vdg = 10 V, Id = 0.2 mA 


2.0 

/.imhos 


f = 1 kHz 




Noise Figure 

NF 

Vds = 10V, Re = 1 M12 


1.0 

db 



f = 100 Hz, BW = 6Hz 




Equivalent Input Noise Voltage 

En 

Vds=10V, Vss = 0 


20 

nv/ VTHz 


f = 1 kHz 
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MAXIMUM RATINGS 


DUAL P-CHANNEL MOS 
FIELD EFFECT TRANSISTORS 

• ZERO OFFSET VOLTAGE 

• HIGH FORWARD TRAHSADMITTANCE 

• LOW LEAKAGE 


CHARACTERISTIC 

Storage Temperature 

Operating Junction Temperature 

Total Dissipation 
@ Tc = 25X 



SYMBOL 


RATING 

-65 to +200 
-65 to +175 




DRAIN 2 

BODY IS ELECTRICALLY 
CONNECTED TO CASE 


ELECTRICAL CHARACTERISTICS at +25°C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

UNIT 

Drain to Source Breakdown Voltage 
2N4066, 2N4067 

BVpss 

Ib= 10M.Vss = 0 

-30 

-40 


Volts 

Source to Drain Breakdown Voltage 
2N4066, 2N4067 

BVs,s* 

Is = 10mA,Vsp = 0, VBt, = 0 

-30 

-40 


Volts 

Zero-Gate Voltage Drain Current 

2N4066, 2N4067 

*DSS 

Vos = -15V, Vss = 0 


0.06 

1.0 

nA 

Zero-Gate Voltage Source Current 

2N4066, 2N4067 

Lds* 

Vso = -15V, VsD = 0, Vbd = 0 


0.07 

1.0 

nA 

Gate Forward Leakage Current 

2N4066, 2N4067 

'S(F| 

Ves = -25 V, Vds = 0 


0.5 

2.5 

-pA 

Gate-Source Threshold Voltage 

2N4066, 2N4067 

Vt 

Vps = -15 V, Ip = 10/zA 

-3.0 

-4.0 

-6.0 

Volts 

“ON” Drain Current 

2N4066, 2N4067 

^D(on) 

Vcs = -15V,Ves = -15V 

10 

32 

50 

mA 

Drain Source “ON” Resistance (Single) 
2N4066 

2N4067 

^ds(on) 

Vss = -15V, lo = 0 
f = 1.0 kHz 


300 

125 

500 

250 

Ohms 

Drain Source “ON” Resistance (Paralleled) 
2N4066 

2N4067 

*^ds{on) 

Vss = -15V, lo = 0 
f = 1.0 kHz 


150 

75 

250 

125 

Ohms 

Forward Transadmittance (Single) 

2N4066 

2N4067 

Y,s 

V,s = -15V, Ves =-15 V 
f = 1.0 kHz 

1500 

2500 

2900 

4200 


/xmhos 

Forward Transadmittance (Paralleled) 
2N4066 

2N4067 


VDs = -15V,Ves = -15V 
f = 1.0 kHz 

3000 

5000 

5800 

8400 


/zmhos 


*Body (substrate) connected to Drain. 

Body (substrate) connected to Source for all other parameters. 
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ELECTRICAL CHARACTERISTICS at +25X (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

TYP. 

MAX. 

UNIT 

Forward Transadmittance 

2N4066 

2N4067 

Yf3(100°C) 

Vos = -15V,Vss = -15V 
f = 1.0 kHz 

1000 

1750 

2600 

3900 


/zmhos 

Output Admittance 

2N4066, 2N4067 

Yos 

Vos = -15V,Vss = -15V 
f = 1.0 kHz 


260 

300 

//mhos 

Input Capacitance (Single) 

2N4066, 2N4067 

Ciss 

Vos =-15 V, Vss = -15V 
f = 1.0 MHz 


4.0 

7.0 

PF 

Input Capacitance (Paralleled) 

2N4066, 2N4067 

Ciss 

Vcs = -15V,Ves = -15V 
f = 1.0 MHz 


8.0 

14 

PF 

Reverse Transfer Capacitance (Single) 
2N4066, 2N4067 

Crss 

< 

a 

11 II 

O 

N II 
o 


0.6 

1.5 

pF 

Reverse Transfer Capacitance (Paralleled) 
2N4066, 2N4067 

C.S 

Vds = 0. Vss = 0 
f = 1.0 MHz 


1.2 

3.0 

pF 

Zero-Gate Voltage Drain Current 

2N4066, 2N4067 

Idss(150->C) 

Vos = -15V,Ves = 0 


0.3 

2.0 

Ilk 

Zero-Gate Voltage Source Current 

2N4066, 2N4067 

IsDsdSO'C) 

Vso = -15V,VeB = 0, Ved = 0 


0.5 

2.0 

,IJ^k 

Source to Body Capacity 

2N4066, 2N4067 

^sb 

Vdb = -15V,Vss = 0, Is = 0 
f = 1.0 MHz 


4.2 

5.0 

pF 

Drain to Body Capacity 

2N4066, 2N4067 

^db 

VcB=-15V,Ves = 0, ls = 0 

f = 1.0 MHz 


4.2 

5.0 

pF 

Delay Time 

2N4066, 2N4067 

‘d 

Vdd = -15V, lB,^, = 10mA 

VGS,on) = -15V,RL = Rs = 1.4Kn 


8.0 

20 

ns 

Rise Time 

2N4066, 2N4067 


Vdd = -15V, lc,^, = 10mA 
Vss(on|=-15V. RL = Re = 1.4Kn 


14 

30 

ns 

Turn Off Time 

2N4066, 2N4067 

^off 

Vod = -15V, lD,„„, = 10mA 

VGS(on| = -15V, R, = Rg = 1.4KSJ 


30 

50 

ns 


TYPICAL ELECTRICAL CHARACTERISTICS 


LOW VOLTAGE DRAIN 
CHARACTERISTICS 


2N4066 

LOW VOLTAGE DRAIN 
CHARACTERISTICS 


LOW VOLTAGE DRAIN 
CHARACTERISTICS 



0 -0.04 -0,08 -0.12 -0.16 -0.20 

Vos—DRAIN SOURCE VOLTAGE—VOLTS 



0 -0.04 -0.08 -0.12 -0.16 -0.20 

Vps—DRAIN SOURCE VOLTAGE—VOLTS 



0 -0.04 -0.08 -0.12 -0.16 -0.20 

Vos-DRAIN SOURCE VOLTAGE—VOLTS 


DRAIN-SOURCE ON RESISTANCE 
VERSUS GATE-SOURCE VOLTAGE 


DRAIN CHARACTERISTICS FORWARD TRANSADMITTANCE 

VERSUS GATE-SOURCE VOLTAGE 




0 -6.0 -12 -18 -24 -30 



Vds—DRAIN SOURCE VOLTAGE—VOLTS 


Vgs—GATE-SOURCE VOLTAGE—VOLTS 







TYPICAL ELECTRICAL CHARACTERISTICS 


LOW VOLTAGE DRAIN 
CHARACTERISTICS 


2N4067 

LOW VOLTAGE DRAIN 
CHARACTERISTICS 


LOW VOLTAGE DRAIN 
CHARACTERISTICS 



Vqs—DRAIN SOURCE VOLTAGE—VOLTS 


Vos—DRAIN SOURCE VOLTAGE—VOLTS 


Vpj—DRAIN SOURCE VOLTAGE—VOLTS 


DRAIN-SOURCE ON RESISTANCE DRAIN CHARACTERISTICS 

VERSUS GATE-SOURCE VOLTAGE 


FORWARD TRANSADMITTANCE 
VERSUS GATE-SOURCE VOLTAGE 




Vos—DRAIN SOURCE VOLTAGE—VOLTS 



Vg5—GATE-SOURCE VOLTAGE—VOLTS 


2N4066 • 2N4067 


DRAIN-BODY AND SOURCE-BODY 
, LEAKAGE CURRENT VERSUS 
AMBIENT TEMPERATURE 


DRAIN SOURCE OFF RESISTANCE 
VERSUS AMBIENT TEMPERATURE 


DRAIN-BODY AND SOURCE-BODY 
LEAKAGE CURRENT VERSUS 
REVERSE BIAS VOLTAGE 



DRAIN-BODY AND SOURCE-BODY OUTPUT ADMITTANCE VERSUS 

CAPACITY VERSUS REVERSE GATE-SOURCE VOLTAGE 

BIAS VOLTAGE 


GATE FORWARD LEAKAGE 
CURRENT VERSUS 
AMBIENT TEMPERATURE 
















TYPICAL ELECTRICAL CHARACTERISTICS 


2N4066 • 2N4067 


ZERO GATE VOLTAGE SOURCE 
AND DRAIN CURRENT 
VERSUS AMBIENT TEMPERATURE 



2S 45 65 85 105 125 

T^—AMBIENT TEMPERATURE—‘C 


REVERSE TRANSFER CAPACITY 
VERSUS GATE-SOURCE VOLTAGE 



0 -6.0 -12 -18 -24 -30 

Vgs—GATE-SOURCE VOLTAGE—VOLTS 


ZERO GATE VOLTAGE DRAIN 
CURRENT AND SOURCE 
CURRENT VERSUS 
DRAIN-SOURCE VOLTAGE 


j 

z 



0 -6.0 -12 -18 -24 -30 

Vds—DRAIN SOURCE VOLTAGE—VOLTS 


INPUT CAPACITY VERSUS 
GATE-SOURCE VOLTAGE 



0 -6.0 -12 -18 -24 -30 

Vgs-GATE-SOURCE VOLTAGE—VOLTS 


SWITCHING CHARACTERISTICS 

SWITCHING TIMES VERSUS DRAIN CURRENT 




INPUT STRAY CAPACITY Cs, < 2.0pF 
OUTPUT STRAY CAPACITY Cs© < 4.0pF 


Storage: 

Testing: 



All six leads should be in contact with each other. 

Grasp the test chassis prior to insertion of the device into any circuit or test equipment. 
Additional precautions should be taken to ground all soldering iron tips, etc. 
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MAXIMUM RATINGS 


MONOLITHIC DUAL P^HANNEL 
FIELD EFFECT TRANSISTOR 
GENERAL PURPOSE 

• CtOSiLY MATCHED m 

• LOW DIFEERENTIAL DRiFT 

• CLOSELY MATCHED 


UNIT 

Volts 

Volts 

Volts 

mA 

m Watts 
mW/°C 


CHARACTERISTIC 

SYMBOL 

RATING 

Drain-Gain Voltage 

Vdg 

30 

Reverse Gate-Source Voltage 

Vgs 

30 

Drain-Drain Voltage 

^DD 

30 

Gate Current 

'g 

10 

Total Device Dissipation 
@ T^ = 25°C 

Pd 

One Side Both Sides 

250 300 

Derating Factor above 25°C 
@ T^ = 25°C 


2.0 2.4 

Storage Temperature Range 

Ct, 

-55 to +200 

Lead Temperature, Yie inch from 
case, 10 seconds max. 


300 


SEPTEMBER 1968 

2n5505 

THRU 

2n5509 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Gate-Source Breakdown Voltage 

VfBRIGSS 

le = 1.0M,VDs = 0 

30 


Volts 

Gate-Source Cutoff Voltage 

2N5505 -2N5508 
2N5509 

^GSfOFF) 

Vps = -10 V, Ip = -1.0 nA 

0.5 

0.5 

4.0 

5.0 

Volts 

Gate-Source Voltage 

2N5505-2N5508 

2N5509 

Vgs 

V^s = -10 V, Id = -100 fiA 

0.2 

0.2 

3.7 

4.5 

Volts 

Gate Reverse Current 

•gss 

Vss = 15V,Vbs = 0 

Vss = 15V,Vps = 0, 

=100°C 


0.25 

25 

nA 

Gate Leakage Current 

*G 

Vpg = -10 V, Id= -700 iiA 

Vpg = -10 V, Id= -700 fiA 

T^ = 100°C 


0.20 

25 

nA 

Zero-Gate Voltage Drain Current 

Lss 

Vds = -10V,Vss = 0 

-0.8 

-7.0 

mA 

Forward Transadmittance 

|YJ 

Vos =-10 V, Vss = 0 
f = 1 kHz 

1000 

3500 

/zmhos 

Forward Transadmittance 

|YJ 

Vpg = -10 V, Id = -700 /zA 
f = 1 kHz 

1000 


^mhos 

Output Admittance 

lYosI 

Vdg =-10 V, Ip =-700/zA 
f = 1 kHz 


15 

/zmhos 

Output Admittance 

lYesI 

Vos = -10V,Vss = 0 

f = 1 kHz 


60 

^mhos 

Input Capacitance ; 

____ 

Vos =-10 V, Vs5 = 0 
f = 0.14 MHz-1 MHz 


16 


Reverse Transfer Capacitance 

C„s 

Vos =-10 V, Vss = 0 
f = 0.14 MHz-1 MHz 


6.0 

pf 

Noise Figure 

NF 

Vds = -10 V, Rg = 1 Mn, 


2.0 

db 


El 
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MATCHING CHARACTERISTICS at +25°C (Unless Otherwise Specified) 


CHARACTERISTIC 

SYMBOL 

TEST CONDITIONS 

MIN. 

MAX. 

UNIT 

Differential Gate-Leakage Current 

*Gr*G2 

Vds = -10V, Id = -700M 


50 

pA 


Vdg = -10V,Id = -700M. 


4 

nA 



T^= lOOX 




Differential Output Admittance 


Vds = -10V. Id = -700M 


1.5 

/imhos 


f = 1 kHz 




Forward Transadmittance Ratio 

iYfs,l/|Y„2i* 





DP1001 

Vds = -10V, Id = -700M 

0.95 

1.0 


2N5506 


f = 1 kHz 

0.95 

1.0 


2N5507 



0.95 

1.0 





0.95 

1.0 


DPI 005 



0.90 

1.0 


Gate-Source Voltage Differential 

Ves,-Vss2 





DP1001 

Vdg = -10V. Id = -700M 


5.0 

mV 

2N5506 



15 


2N5507 




5.0 


DPI 004 




15 


DP1005 




25 


Gate-Source Voltage Differential Drift 

^|VssrVss2l/AT 





2N5505 

Vds = -10V, Id = -700M 


10 

ns/ro 

2N5506 


T^ = 0°C tolOO'C 


10 


2N5507 




15 


2N5508 




25 


2N5509 




_i 



* The lowest reading is taken as for this ratio. 


AMELCO SEMICONDUCTOR • A TELEDYNE COMPANY • 1300 Terra Bella Ave. • Mountain View • Calif. 94040 • Phone (415) 968-9241 • TWX: (415) 969-9112 




FIELD EFFECT TRANSISTOR 
GENERAL PURPOSE 

• CtOSELY MATCHED gm 

• LOW OlFFERENTiAL DRIFT 

• CLOSELY MATCHED Ves 


SEPTEMBER 1968 

2n5510 

THRU 

2 


MAXIMUM RATINGS 

CHARACTERISTIC 
Drain-Gain Voltage 
Reverse Gate-Source Voltage 
Gate Current 
Total Device Dissipation 

_@ = 25°C _ 

Derating Factor above 25°C 
@ = 25°C 

Storage Temperature Range 

Lead Temperature, Yie inch from 
case, 10 seconds max. 


SYMBOL 

”V,^_ 


RATING 

30 

30 

Lo 

One Side T Both Sides 


-55 to +200 


mW/°C 

”°C 



ELECTRICAL CHARACTERISTICS at +25 C (Unless Otherwise Specified) 


CHARACTERISTIC _ 

Gate-Source Breakdown Voltage 
Gate-Source Cutoff Voltage 

2N5510-2N5513 

_ 2N5514 _ 

Gate-Source Voltage 

2N5510-2N5513 

2N5514 

Gate Reverse Current 


Gate Leakage Current 

Zero-Gate Voltage Drain Current 
Forward Transadmittance 

Forward Transadmittance 

Output Admittance 

Output Admittance 

Input Capacitance 

Reverse transfer Capacitance 

Noise Figure 



TEST CONDITIONS 

MIN. 

MAX 

le= 1.0M, Vds=:0 

30 


Vds= -10 V, Id = -1.0 nA 

0.5 

4.0 

0.5 

5.0 

Vps = -10 V, Id = -25 mA 

0.2 

3.7 

0.2 

4.5 

Vss = 15V, Vos = 0 


0.25 

Ves = 15V, V„s = 0, 


25 

T^ = 100°C 



Vdg = -10 V, Id= -200 ^A 


0.20 

Vdg = -10 V, Id = -200 fiA 


25 

T^ = 100°C 



Vcs = -10V, Ves = 0 

-0.25 

-5.0 

Vos =-10 V, Vgs = 0 

500 

3000 

f = 1 kHz 



Vds = -10 V, Id = - 2 OO 11 A 

500 


f = 1 kHz 



Vdg = -10 V, Id = -200 fiA 


10 

f = 1 kHz 



V,s = -10V,Ves = 0 


60 

f = 1 kHz 



V,s = -10V,Ves = 0 


16 

f = 0.14 MHz-1 MHz 



Vos =-10 V, Vgs = 0 


6.0 

f = 0.14 MHz-1 MHz 



Vds = -10 V, Rq = 1 m, 


2.0 

Vgs = 0, f = 1 kHz, BW = 200 Hz 




/imhos 

fimhos 

^mhos 
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JANUARY 1968 


mm umsE tome 


High Noise Immunity Logic (HNIL) is ideally suited for applications requiring maximum 
noise Immunity and excellent line driving capability. A sixteen pin package and complex 
logic functions result in a minimum number of packages per system. Buffered outputs on 
ail elements and 12 volt logic swings eliminate the necessity for interface circuitry In most 
applications. This logic family is also available for 15 volt operation. Designation for —55 
to +125'’C 15 volt unit Is M'and for —30 to +85 ®C is A. 


DUAL 5 INPUT BUFFER 

QUAD 2 INPUT “OR” ABLE BUFFER 

QUAD 2 INPUT GATE 

QUAD 2 INPUT “OR” ABLE GATE 

DUAL 5 INPUT GATE 

DUAL 5 INPUT EXPANDER 

DUAL EXCLUSIVE-OR 

DUAL 2 DUAL 3 INPUT GATE 

BCD TO DECADE DECODER 


RST FLIP-FLOP 
DUAL JK FLIP-FLOP 
QUAD “D” FLIP-FLOP 
DUAL ONE SHOT 
DUAL INPUT INTERFACE 
DUAL OUTPUT INTERFACE 
DECADE COUNTER 
QUAD RIPPLE COUNTER 



A BSOLUTE MA XIRflU Rfl RATIMGS* 

Storage Temperature Range 

Operating Temperature Range 
300 B 
300 C 

Lead Temperature, 1/16 inch from case, 

10 seconds maximum 

Supply Voltage - Continuous 
Supply Voltage - Continuous 
Supply Voltage - Pulsed < 0.1 second 
Input Voltage - (exclusive of expanders) 

Input Voltage - expanders 
Input Voltage, (RTL inputs, 362) 

Voltage applied to output 


Sink Current at T^ = 25®C, continuous 
301 & 302 
All other types 

Surge Sink Current at T^ = 25°C, <1 sec. 

301 & 302 

j All other types 

, Output Short Circuit Duration to GND 

Input Current, (RTL inputs, 362) 

*Exceedlng Ratings May Cause Permanent Damage. 


-65®Cto +150°C 

-55°Cto +125°C 
-30°Cto 4^85°C 


+ 15 Volts 
+ 10.5 Volts min. 

+18 Volts 

-0.5 V to +15 Volts 
0 V to +6.0 Volts 
5.0 Volts 

-0.5 V to +13.0 Volts 


H PACKAGE 


100 mA 
20 mA 

Continuous 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example; 


Package 

Temperature Range 
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DUAL 5 INPUT BUFFER 

HIGH FAN'OUT 
mrnA CAPABILITY 
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QUAD 2 INPUT BUFFER 

C0tL6CT0R- ‘W* ABl^ 


































QUAD 2 INPUT BUPFER 

COUECTOR-«OR” ABIM 
HIGH RAH-OUT 
^niA CAPAilLmr 
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NOTE: Fall time of clock should be 3 volts per microsecond or faster 
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DUAL 5 INPUT GATE 


322 





M*C*H<J*K*L 


+85°C 

10.5 


Volts min. 
Volts typ. 
Volts min. 
Volts typ. 
Volts max. 
Volts typ. 
mA max. 
mA typ. 
fiA max. 
/^A typ. 
nsec typ. 
nsec typ. 
mA max. 


^cc 

12 

12 

12 

12 

12 

12 

Volts 

V,H 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

Volts 

V,L 

5.0 

5.0 

5.i0 

5.0 

5.0 

5.0 

Volts 

V,,N 

1.6 

1.5 

1.5 

1.6 

1.5 

1.5 

Volts 

*OH 

-5.0 

-5.0 

-5.0 

-5.0 

-5.0 

-5.0 

mA 

*OL 

9.5 

8.5 

7.5 

9.5 

8.5 

8.0 

mA 
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QUAD 2 INPUT GATE 


324 



GRD 





C 


M 


LIMITS 

324B 

324C 


-55°C 

-|-25°C 

-|-125°C 

-30°C 

+25°C 

-1-85°C 

^OL @ *OLl 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

Volts max. 

^OL @ ^OLI 


0.5 



0.5 


Volts typ. 

^OL @ *OL2 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

Volts max. 

^OL @ *OL2 


0.3 



0.3 


Volts typ. 

^OH 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

Volts min. 

^OHL 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

Volts min. 

ML 

-1.9 

-1.7 

-1.5 

-1.9 

-1.7 

-1.6 

mA max. 

ML 


-1.2 



-1.2 


mA typ. 

•l 

1.0 

1.0 

100 

1.0 

1.0 

100 

fiA max. 

'l 


0.05 



0.05 


aA typ. 

ip 3 (inputs open) 


24 



24 


mA max. 


CONDITIONS 

< 

O 

o 

12 

12 

12 

12 

12 

12 

Volts 

V,H 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

Volts 

V,L 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

Volts 

V|N 

1.6 

1.5 

1.5 

1.6 

1.5 

1.5 

Volts 

*oli 

15 

15 

15 

15 

15 

15 

mA 

*0L2 

11 

10 

10 

11 

10 

10 

mA 

*OH 

-300 

-300 

-300 

-300 

-300* 

-300 

aA 
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LIMITS 


''OHL 

VoL @ I. 



Tpp (2, 5+1-) 

Ip 3 (inputs open) 



3 

-30° C 

H 

10.5 

1 


1 

7.0 

7 


8 

1.6 

1 


1 

-1.9 

- 


- 

1.0 

1 


0, 

130 

1 

120 

1 


8, 
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342 



Vcc 


20K < 8 2K 


Xy/" ^ 61/15 


EXT 

CAP 




<)^ o' 


EXT. TIMING CONNECTIONS 



TRIGGER EXPANDER O- 


GNO 


i'2 i'* F* 


EXT. TIMING CONNECTIONS 


LIMITS 

342 B 

342 C 


—55°C 

+25°C 

+125°C 

-30°C 

-f25°C 

-f85°C 

^OH 

10.5 

10.5 

10.5 

10.5 

10.5 

10.5 

Volts min. 

I 

O 

> 


11.3 



11.3 


Volts typ. 

VoHL 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

Volts min. 

VOHL 


8.0 



8.0 


Volts typ. 

< 

P 

1.6 

1.5 

1.5 

1.6 

1.5 

1.5 

Volts max. 

Vql @ *OL 


1.2 



1.2 


Volts typ. 

l,L 

-1.9 

-1.7 

-1.5 

-1.9 

-1.7 

-1.6 

mA max. 

l,L 


-1.2 



-1.2 


mA typ. 

'l 

1.0 

1.0 

100 

1.0 

1.0 

100 

/ulA max. 

'l 


0.05 



0.05 


/lA typ. 

TpD (6+2+) 

80 

100 

150 

80 

100 

140 

nsec typ. 

TpD (6+5-) 

70 

75 

75 

70 

75 

75 

nsec typ. 

Ip 5 (Pin 1 connected 
to Pin 3) 

(Pin 13 connected 
to Pin 15) 


15 



15 


mA max. 


CONDITIONS 

^CC 

12 

12 

12 

12 

12 

12 

Volts 

V,H 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

Volts 

v„ 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

Volts 

V,N 

1.6 

1.5 

1.5 

1.6 

1.5 

1.5 

Volts 

*OH 

-5.0 

-5.0 

-5.0 

-5^0 

-K6 

-5.0 

mA 

'OL 

9.5 

8.5 

7.5 

9.5 

8.5 

8.0 

mA 


The dual one shot is useful for timing and pulse generation over the range of 100 nsec to several seconds. The trigger input (triggers 
on a positive going input) is a standard HNIL gate input with the expander node brought out for added flexibility. The trigger Input 
Is completely isolated from the timing circuitry allowing trigger pulse width to be greater than or less than the output pulse width, 
and limited only by duty cycle considerations. The output pulse width 0.7 RC) is determined by an external capacitor, and, 

for precision applications, an external timing resistor which should not exceed 62 Kfi or less than 2 Kfi. An internal resistor with a 
nominal value of 20 KS2 is provided for normal applications. The allowable duty cycle can be calculated from T^ecovery = where 
C is In picofarads (pf) and T is in nanoseconds (nsec) and is the time required to charge the timing capacitor to greater than 99% 
of its final value. For normal applications the capacitor Is placed between 3 and 4 (12 & 13) and pin 1 (15) is shorted to pin 3 (13). 
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DUAL INPUT INTERFACE 

JANUARY 1968 

CONVERTS mm tiVEL LOOiC 

TO LOW t^lL LOOIC 

361 



CONDITIONS 

^cc _ 

V,u 


V, @ (Pins 1 and 15) 
V 2 @ (Pins 2 and 14) 
V 3 @ (Pins 3 and 13) 

*OLI_ 


Pins in ( ) for G, J and N packages, 
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DUAL OUTPUT INTERFACE 

JANUARY 1968 

CONVERTS LOW i-EVEL LOOrC 

TO HlOH LEVEL LOOiC 

362 



LOW LEVEL INPUTS 

{ A 
INVERTING O- 

NON B 

INVERTING 
^__C 


NON 

INVERTING 



HIGH LEVEL OUTPUT 
I—lOV 


_r" 

OV—J 


LIMITS^ 

362 B 


-55°C 

+25°C 

+125°C 

VOH 

9.5 

9.5 

9.5 

I 

o 

> 


10.7 


^OHL 

7.0 

7.0 

7.0 

VOHL 


8.0 


VoL 

0.5 

0.5 

0.5 

VoL 


0.3 


^INfSl 

-1.3 

-1.2 

-1.1 

^INID) 

495 

440 

470 

^(Sl 

1.0 

1.0 

100 


-1.0 

-1.0 

-100 

Tpo(4+2-) 

40 

60 

110 

TpD (4-2+) 

40 

20 

15 

TpD (64-2+) 

55 

50 

40 

Tpo (6-2-) 

40 

50 

105 

Tpt,(5-2+) 

70 

50 

45 

Tpo(5+2-) 

80 

110 

190 

Tpo (3+2+) 

90 

100 

160 

Tpd(3-2-) 

35 

55 

100 

Ips (Pin 6 & Pin 10 
= Gnd) 


8.0 




3 62 C _ 

+25^C 

9.5 

“8.0 

0^ “ _ 
oTz 
- 1.2 
440 

"To 

“- 1.0 

60 

20 

50 

___ 

IMII 

100 


CONDITIONS 

Vrr 




362 TERMINAL IDENTIFICATION 



G & J 
PACKAGE 

PACKAGE 

A1 


4 

81 

_ 

6 

6 

Cl 

5 

5 

D1 

3 

3 

El 

2 

2 

A2 

12 

11 

82 

10 

9 

C2 

11 

10 

D2 

13 

12 

E2 

14 

13 


16 

14 

GND 1 

8 

i 7 


+85°C 

9.5 


Volts min. 
Volts typ. 
Volts min. 
VoUs typ. 
Volts min. 
Volts typ. 
mA max. 
/lA max. 
IJ.A max. 
jiA max. 
nsec typ. 
nsec typ. 
nsec typ. 
nsec typ. 
nsec typ. 
nsec typ. 
nsec typ. 
nsec typ. 
mA max. 


Pins in ( ) for G, J and N packages. 

same definition as L, measured on DTL inputs. 


that current which flows into the RTL inputs with applied to that terminal 


same definition as I,, measured on DTL inputs with V, 
I that current which flows from the RTL inputs with V, ,r 


L,s, applied. 

31 applied to that terminal 




pr 
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JANUARY 1968 




LIMITS 


^OHL 

Vql @ Iql 

^QL @ *QL 

>iL (pin 1) 

>iL (Pinl) 

Jl_ 

«L 


) (4+3+) 


Ips (inputs open) 



370 B 


+25°C 

+125°C 

-30°C 

10.5 

10.5 

10.5 

12 



7.0 

7.0 

7.0 

8.0 



0.5 

0.5 

0.5 

0.3 



-1.7 

-1.5 

-1.9 

-1.2 



1.0 

100 

1.0 

0.05 



160 

250 

130 

70 

75 

75 

30 











Volts min. 
Volts typ. 
Volts min. 
Volts typ. 
Volts max. 
Volts typ. 
mA max. 
mA typ. 
fiA max. 
/iA typ. 
nsec typ. 
nsec typ. 
mA max. 
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The HNIL 371 is a DECADE COUNTER consisting of four ripple-connected 
binaries and necessary gating capable of operating up to 2 MHz typically. 
It generates the standard 1248 BCD code on its outputs. The clock operates 
on a HI to LO transition. The alternate clock pin is useful for inhibit purposes. 
All unused direct SET and RESET inputs must be grounded and the Clock 
must be low when direct SETing or RESETing. A ninth count gated output 
is available. 

The HNIL 372 is a HEXADECIMAL (or divide by 16) COUNTER. Except for 
the internal connections which produce the count sequence, this element 
is similar to the HNIL 371. A fifteenth count gated output is available. 


371 LOGIC BLOCK 


372 LOGIC BLOCK 
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The HNIL 380 Decoder is used to decode the BCD 1248 code of the 371 or 
similarly generated inputs and produces a low (saturated) level on one of 
its ten outputs. These outputs can sink up to 30 ma at less than one volt 
and can operate from a 24 volt source. It produces no ambiguous outputs. 


12 3 4 
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DEFINITION OF SYMBOLS AND TERMS 


Vcc Supply Voltage 

V|L Maximum voltage that may be applied to an input without changing the output from a “1” state to a “0” state. 

V|H Minimum voltage that may be applied to an input without changing the output from a “0” state to a “1” state. 

VoL output voltage with Iql applied and Vi^ applied to all Inputs. 

VoH output voltage with V,l applied to the input. 

VoHL output voltage with V|l applied to the Input and a drive current, Iqh. being supplied. 

V|N The voltage which is applied to an Input for the 1,^ test measurement, equals Vq^ for standard diode input. 

liL The Input forward current with V|,,j applied to that input. 

Il The maximum reverse current at the input when is applied and the other adjacent inputs are grounded. 

loL Load (Sink) current at which the output voltage is guaranteed for the zero state or Vql- 

TpD Propagation delay, (N+, M—), when input pulse at terminal N is going positive (direction of the sign) and the 

output. Terminal M, is going negative. Propagation time is measured at the 50% levels. 

Minimum number of logic elements that may be driven by one other logic element of the same family, and is 
determined by the ratio of 'ol/'il- 

The additional amount of positive voltage required at the output of a gate, when In the “zero” state, to raise 

Noise Immunity that voltage to the maximum voltage that may be applied to an input without changing that gate’s output state. 

It is determined by the equation, Nl = Vj^-Vql (5.0 V-1.5 V = 3.5 Volts). 

“One” State The additional amount of negative voltage required at the output of a gate, when In the “one” state, to lower 

Noise Immunity that voltage to the minimum voltage that may be applied to an input without changing that gate’s output state. It is 
determined by the equation, Nl = Vqh—V i^ (10.5 V—6.5 V = 4.0 Volts). 

Ips Power Supply Current, no load, = +12 Volts. 


FAN-OUT 
“Zero” State 


Noise immunity vs. Temperature 


High Noise Immunity Gate Tpd vs. Temperature 








-- 


"ONE" 

STATE N 

OISE IM 

S^UNITY 

— 




1 

i 

_PA 

N 0UT = 5_ 


* STATE 1 

L 1 

.-■-+ 

Voff 

iN 0UT = l 

"ZERO' 

hJOISE III 

^MUNITY 



_ 

L 

Vqi fan out =5 



1 _ 


50 

TEMPERATURE- 



TEMPERATURE- 



CAPACITANCE —pf 


VouT VS. V|N 2 mA Load 


VouT vs. V,N No Load 


s 

I 6 

I 


-125* C 
-25'C 

Y/- -55* C 

V- 


S 

I 6 


- 125* C 

- 25* C 

- -55* C 

















The Amelco Transistor-Transistor Logic has been designed specifically for use in applica¬ 
tions where primary emphasis is placed on low power consumption. The logic family Is 
provided in three compatible and interchangeable power levels, 0.5 mW, 1.2 mW, and 4.0 
mW, allowing the Designer to optimize his speed-power trade-off. Most of the gate elements 
are also available with no pull up resistor, allowing collector “OR”ing. 


TRANSISTOR-TRANSISTOR LOGIC ELEMENTS 


JK Flip-Flop 
Quad-2 Input Gate 
Triple-3 Input Gate 
Dual-4 Input Gate 

Dual-4 Input Power Gate with Expander 
Dual-4 Input Buffer with Expander 
Dual-4 Input Nand/Nor Gate with Inverter 
Dual-4 Input Power Gate and Lamp Driver 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 

-65°Cto -f-150°C 

-65X to-El50X 

Operating Temperature 

-55°Cto +125X 

0°C to 70°C 

Maximum Voltage 

6.8 V 

6.8 V 

Operating Voltage 

4.0 V to 5.5 V 

4.0 V to 5.5 V 


NUMBERING SEQUENCE 


500-529 Low Power 
530-559 Medium Power 
570-589 High Power 


JANUARY 1968 


SERIES 


H PACKAGE 


.235 
I MjN. 

,OI7TYP--^l— ^^.050 


ir^.OOSTYR 

I p-.024 TYP. 


SIDE VIEW 


^-^.070 MAX. 


J PACKAGE 


730 

.040 p n 

7 6 5 4 3 2 I 



T-|7(^.030R 


8 9 lO II I2 I3 I4 


'6^.120 U- 

Iff 


.015 JL 



.008 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 


Package 

Temperature Range 
Circuit 
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ELECTRICAL CHARACTERISTICS 



POWER LEVELS 

UNITS 

LOW 

MEDIUM 

HIGH 

-55°C 

+25°C 

+125°C 

-55°C 

+25°C 

+125°C 

-55°C 

+25°C 

+125°C 

Vgc nriax. 

6.8 

6.8 

6.8 

6.8 

6.8 

6.8 

6.8 

6.8 

6.8 

Volts 

^cc 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

Volts 

^OL 'OL 

0.4 

0.2 

0.25 

0.4 

0.3 

0.35 

0.5 

0.4 

0.4 

Volts max. 

VoH (Note 1) 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

Volts min. 

V,L 

1.4 

1.0 

0.6 

1.4 

1.0 

0.7 

1.4 

1.0 

0.7 

Volts max. 

V,H 

2.0 

1.8 

1.5 

2.0 

1.8 

1.5 

2.0 

1.8 

1.6 

Volts min. 

ML 

200 

150 

120 

550 

450 

400 

1100 

1100 

1100 

iiA max. 

v R & s (f/f) 

130 

100 

80 

550 

450 

400 

750 

750 

750 

/iA max. 

liL C (flip-flop) 

400 

300 

240 

1450 

1200 

1050 

2250 

2250 

2250 

/iA max. 

*IL ^2 

400 

300 

240 

1450 

1200 

1050 

2250 

2250 

2250 

iiA max. 

MHI 

2.0 

2.0 

3.0 

4.0 

4.0 

6.0 

12 

12 

18 

fiA max. 

MH2 


10 



20 



60 


iiA max. 

'OHI 


100 



100 



100 


/iA max. 

^OH2 

Vcc = 4.0 V 





2.5 

2.5 

2.0 

5.0 

6.0 

mA 

'0H2 

Vcc = 4.5 V 




2.0 

4.0 

4.0 

i 4.0 

7.0 

8.0 

mA 

•oLI 

1.2 

0.9 

0.72 

3.3 

2.7 

2.4 

8.0 

8.0 

8.0 

mA 

^012 

med. pwr. 




8.0 

8.0 

8.0 




mA 

*OL3 

high pwr. 




22 

22 

22 

34 

36 

32 

mA 

‘OL4 

high pwr. 







36 

40 

36 

mA 

IqlSR 


0.9 


4.4 

3.6 

3.2 

13.5 

13.5 

13.5 

mA 

'a 


20 



200 



375 


fiA min. 

Vm 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

Volts 

V,2 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

6.0 

Volts 


NOTE 1; For 540, 541, 580 and 587 loaded Vqh is 2.5V. 


DEFINITION OF SYMBOL & TERMS 


Vcc 

Vou 

VOH 

V,u 

V,H 

l<L 

IfHI 

l|H2 

loHl 

loH2 

loL 

Ia 

TpD 

Fan-out 


Supply Voltage 

The output voltage with Iql applied and V,h applied to all inputs. 

The output voltage with input grounded. 

Maximum voltage that may be applied to an Input without changing the output from “1” to a “0” state. 
Minimum voltage that may be applied to an input without changing the output from a “0” to a “1” state. 

The input forward current. 

The maximum reverse current allowable at the input when V,, is applied and the adjacent input is grounded. 
The maximum total reverse current at the input when V |2 is applied to all inputs. 

The output high current when is applied to the outputs and with inputs grounded. 

The output current with inputs grounded, and the output voltage at minimum. 

Minimum load current at the output of the logic element in the “0” state. 

Minimum load current at the output of the logic element in the “1” state. 

Propagation delay — average of T^^ and T^^^. 

Minimum number of logic elements that may be driven by one other logic element and is determined by the 



ratio of 
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DUAL 4 INPUT GATE 


SCHEMATIC (EACH GATE) 




:±r6ND 


LOGIC DIAGRAM AND PIN CONNECTIONS 



ELECTRICAL CHARACTERISTICS 


PART POWER 
NO. LEVEL 


RESISTANCE VALUES 

R? I Ri I Ra I Ri: 


DISS. 

GATE PROPAGATION DELAY (nsec) 

_(mW) -55°c| +25°C I +125°C 

TYP. I MAX. TYP. TYP. MAX. TYP. 
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■LECTR!CAL CHARACTERISTICS 


PART POWER_ 

NO. LEVEL R, 


DISS. 

PFR 

GATE PROPAGATION DELAY (nsec) 

RESISTANCE VALUES _(mW) -55°Cj +25°C I +125°C 

"r^ T R, I R^n r71 rT TYP. I MAX. TYP. TYP. I MAX. TYP. 
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SCHEMATIC (EACH GATE) 



LOGIC DIAGRAM AND PIN CONNECTIONS 



ELECTRICAL CHARACTERISTICS 


PART 

NO. 

POWER 

LEVEL 

RESISTANCE VALUES 

DISS. 

PER 

GATE 

(mW) 

PRO PA 

-55° C 

GATION DELA 
+25°C 

lY (nsec) 
+125°C 

'OL 

R, 

Rj J 

R 3 

R 4 

Rs 

R6 

TYP. 

MAX. 

TYP. 

TYP. 

MAX. 

TYP. 

503 

L 

X 

20K 

20K 

40K 



0.5 

1.0 

225 

180 

300 

215 

'OLI 

507 

L 

40 K 

20K 

20K 

40K 



0.7 

1.2 

175 

140 

250 

175 

'OLI 

533 

M 

X 

10K 

10K 

10K 



1.5 

2.2 

85 

75 

100 

85 

*OLl 

537 

M 

10K 

10K 

10K 

10K 



2.0 

3.0 

75 

60 

90 

75 

'OLI 

573 

H 

X 

7.0K 

4.0K 

3.5K 



4.1 

5.5 

45 

25 

55 

38 

*OLI 

577 

H 

6.0K 

7.0K 

4.0K 

3.5K 



5.0 

6.8 

45 

25 

55 

38 

*OLi 
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JANUARY 1968 

DUAL 4 IHI^UT BUFFER 

540 

WITH EXPANDER 

541 


SCHEMATIC (EACH GATE) 




LOGIC DIAGRAM AND PIN CONNECTIONS 




ELECTRICAL CHARACTERISTICS 


DISS. 

PER 

GATE 


PROPAGATION 
DELAY (nsec) 


PART 

POWER 

RESISTANCE VALUES 

(mW) 

-55°C 

+25°C 

NO. 

LEVEL 

R, 

Ra 

Ra 

R 4 

Rb 

Rb 

TYP. 

MAX. 

TYP. 

TYP. 

MAX. 

540 

M 

oc 

2.6K 

2.0K 

20K 

11K 


4.5 

6.0 

90 

70 

100 

541 

M 

5.75K 

2,6K 

2.0K 

20K 

11K 


6.0 

8.0 

90 

70 

100 
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543 

544 


584 
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DUAL 4 INPUT 
POWBIOATE 
AND LAMP imVER 


547 

548 


SCHEMATIC EACH GATE 
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JANUARY 1968 



580 SCHEMATIC 

DUAL 4 INPUT BUFFER WITH EXPANDER (EACH GATE) 



587 SCHEMATIC 

DUAL 4 INPUT GATE WITH EXPANDER (EACH GATE) 



LOGIC DIAGRAM 
AND PIN CONNECTIONS 




•LECTRJCAL CHARACTERISTICS 


PART POWER_ 

NO. LEVEL R, 


RESISTANCE VALUES 

R2 R3 R4 R5 


1,85K 150 850 630 5,0K 3.8K 17 22 


niRR 

PFR PROPAGATION 

_D ELAY (nsec)_ 

_ (mW) -55°cT +25°C [+125° C 

R. TYP. I MAX. TYP. TYP. MAX. TYP. 


45 60 
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TEST CIFK^UrrS 


JANUARY 1968 

500 

SERIES 


Toni Toff 

504, 534, 574, 580, 540, 541 


''threshold* 

-55®C 25®C 125^0 
1.8V 1.5V 1.2V 


V^^c = 4.0 Volt 
Clock Freq: 1.0 MHz 
Clock Amplitude: 4.0 Volt 
Clock Duty Cycle: 50% 

= Tf = 25 ± 5 nsec 


PULSE GEN. I 

JL 



504 

534 

574 

580 

540 

541 

UNITS 

Rl, 

4.2 

1.4 

0.47 

0.15 

0.45 

0.45 


Rl2 

40 

10 

3.9 

0.51 

1.53 

1.53 


C, 

10 

10 

50 

500 

500 

500 

pf 

C, 

10 

10 

30 

500 

500 

500 

pf 



Note: Cp C 2 Include Probe & 
Jig Capacitance 
Allocate 10 pf for Probe & 
Jig Capacitance 
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SWITCHING SPEEDS vs TEMPERATURE 


FLIP-FLOP CLOCK RATE vs TEMPERATURE 




VARIATION OF POWER REQUIREMENTS 
vs TEMPERATURE 



NOISE IMMUNITY vs TEMPERATURE 



INPUT/OUTPUT TRANSFER CHARACTERISTICS 
vs TEMPERATURE 
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The Amelco 520 Ultra Low Power Logic series is specifically designed for critical space 
applications requiring the ultimate in performance with speed/power as a figure of merit. 
All devices are fabricated on a single monolithic substrate using Planar epitaxial processes. 
Critical visual screening and 100% electrical testing over the entire military temperature 
range insure a product guaranteed to meet the most exacting reliability requirements. Pin 
and function compatibility with 9040 Logic enable reduction In system power with no me¬ 
chanical redesign. 


ULTRA LOW POWER LOGIC ELEMENTS 

525B Quad Two Input Gate 
526B Dual Three Input Gate w/ex 
527B Dual Four Input Gate 
528B Dual Three Input Gate 
529B JK Flip Flop 



SOLUTE MAXIMUM RATINGS 


Storage Temperature 

-65°Cto +150°C 

Operating Temperature 

-55^C to H-125X 

Maximum Voltage (Supply) 

-1-6.8 Volts 

Maximum Voltage (Input) 

-[-6.8 Volts 

Maximum Neg. Voltage 

—0.5 Volts 



N PACKAGE 





NOTES: 

1 Leads are intended for inser¬ 
tion in hole rows on .300" cen¬ 
ters. Shipment carriers hold 
lead on .310 center. 


Complete part number desig¬ 
nation consist of three digits 
and two letters, for example: 



Package 

Grade 

Type 


AMitCO SEMICONDUCTOR 1300 Terra 8elfa Ave,* MouRtaio View « Calif. 94040 


A TELEDYNE COMPANY PHONE: f4151 968-9241 TWX: (415) 969-9112 


.5212 















525B QUAD TWO INPUT GATE 

SCHEMATIC (EACH GATE) 


LOGIC DIAGRAM AND PIN CONNECTIONS 
H AND N PACKAGE 




LOADING 
INPUT —1 UL 
OUTPUT— 8 UL 


526B DUAL THREE INPUT GATE w/ex 

SCHEMATIC (EACH GATE) 


LOGIC DIAGRAM AND PIN CONNECTIONS 
H AND N PACKAGE 



El 1 
R1 2 
XI 3 
A1 A 
B1 5 
Cl 6 


14 Vcc 
13 C2 
12 B2 
11 A2 
10 X2 
9 R2 


6ND 7 


E2 



LOADING 
INPUT —1 UL 
OUTPUT — 8 UL 


527B DUAL FOUR INPUT GATE 

SCHEMATIC (EACH GATE) 


LOGIC DIAGRAM AND PIN CONNECTIONS 
H AND N PACKAGE 




LOADING 
INPUT —1 UL 
OUTPUT— 8 UL 














528B DUAL THREE INPUT GATE 

SCHEMATIC (EACH GATE) 


LOGIC DIAGRAM AND PIN CONNECTIONS 
H AND N PACKAGE 


















ELECTRICAL CHARACTERISTICS AT 25°C (unless otherwise noted) 


TEST LIMITS 

-55°C 

+25°C 

+ 125°C 

UNITS 

VoL 

250 

200 

200 

mv max 

^OH 

2.4 

2.7 

2.5 

volts min 


16 

16 

16 

n/K min 

'A 

130 

90 

70 

/iA max 

'INL 

37 

26 

20 

fiA max 

Iinl (DS&CP) 

111 

78 

60 

IJ.A max 

'INH 

6 

4 

6 

/iA max 

liNH (DS & CP) 

12 

8 

12 

fiA max 

^vcc (525) 

360 

280 

280 

fiA max 

^vcc (526) 

180 

140 

140 

/iA max 

Ivcc (527) 

180 

140 

140 

fiA max 

Ivcc (528) 

180 

140 

140 

/iA max 

Kcc (529) 

200 

160 

160 

/iA max 



1 


/xsec max 

Ton(525,527,528) 


0.6 


/isec typ 

Ton(525,527,528) 


1.5 


fisec max 

Topp(525,527,528) 


0.1 


fjLsec typ 

Topp(525,527,528) 


0.5 


fisec max 

'^on(526) 


1.2 


fiSec typ 

Ton(526) 


2.3 


fjLsec max 

Toff(526) 


0.2 


fjLsec typ 

'^off(526) 


0.7 


fisec max 

Ton(529) 


0.4 


fisec typ 

Ton(529) 


1.5 


iJLsec max 

^off(529) 


0.4 


fjLsec typ 

^off(529) 


1.5 


fisec max 

FAN OUT' 

8 

10 

8 

minimum 

TEST CONDITIONS 

Vcc 

5 

5 

5 

volts 

V,nl 

.8 

.8 

.55 

volts 

V,nh 

2.0 

1.7 

1.6 

volts 

*OL 

300 

260 

160 

fiA 

Iqh 

60 

60 

100 

/iA 


AMELCO SEMICONDUCTOR • A TELEDYNE COMPANY • 1300 Terra Bella Ave. • Mountain View • Calif. 94040 • Phone (415) 968-9241 • TWX: (415) 969-9112 






H PACKAGE 


The Amelco 6040 Low Power Logic series is designed to be a direct replacement for the 
9040 logic series. All devices are identical except for the 6040 flip flop which has improved 
noise immunity on the set and clear inputs now equal to the noise immunity on the logic 
inputs. All other functions are identical. For a lower power version (280 /xw/gate maximums) 
which is directly Interchangeable on a family basis see the Ultra Low Power Logic data sheet 
525 thru 529. The 6044 (9044) and 6047 (9047) are also now available as compatible mem¬ 
bers of this logic family. 



.OI7TYP—.050 


LOW POWER DTL LOGIC ELEMENTS 

6040 Clocked Flip Flop 

6041 Dual Three Input Nand Gate 

6042 Dual Three Input Nand Gate with Extender Inputs 
6046 Quad Two Input Gate 



N PACKAGE 


Storage Temperature 


Operating Temperature 


65®Cto -f-150°C 


55®Cto -H125°C 




.020 MIN,--- 
■ lOOTYP.- 





POWER DISSIPATION (Vcc = 5.0 Volts) 



PER GATE 

TOTAL 


TYPE 

TYP. 

MAX. 

TYP. 

MAX. 

UNITS 

6040B 



3.5 

5.5 

mw 

6041B 

1.38 

1.94 

2.75 

3.87 

mw 

6042B 

1.38 

1.94 

2.75 

3.87 

mw 

6046B 

1.38 

1.94 

5.5 

7.75 

mw 


NOTES; 

1 Leads are intended for inser¬ 
tion in hole rows in .300" cen¬ 
ters. Shipment carriers hold 
lead on .310 center. 

2 Bord drilling dimensions should 
equal your practice for a con¬ 
ventional 020 inch diameter 
lead. 


Complete part number desig¬ 
nation consists of four digits 
and two letters, for example: 


6040BH 


Package 

Grade 

Type 



AM £LCO SBMICONDUCTOR 1300 Terra Seiia Ave. • Moumain View ♦ Calif. 94040 


A TELEDYNE COMPANY 


PHONE: {415) 960-9241 


TWX: (415) 969-9112 


Printed in U.S.A 


5301 















TYPE 6040 CLOCKED FLIP FLOP 

The 6040 flip flop is a direct coupled dual rank flip flop designed to be a direct replacement for the 9040 flip flop. The 
design is identical to the 9040, except on the direct set and reset input where the noise immunity is now as good as the 
logic inputs. For a lower power replacement see the Ameico 529B. 



LOGIC DIAGRAM AND PIN CONNECTIONS 
H AND N PACKAGE 


CP 1 
Cl 2 
C2 3 
CD 4 
R 5 
Q 6 
GND 7 




=w= 



C T S 


4=3ZI:JI 


Vcc 
13 SI 
12 S2 
11 SD 
10 R 
9 0 


LOADING 

S,*S2*C,«C2— .75 UL 
Sd*Cd»CP — 2.5 UL 
OUTPUT — lOUL(Notel) 


SYNCHRONOUS ENTRY JK MODE 

ASYCHRONOUS ENTRY SYNCHRONOUS ENTRY R-S MODE 

S C Q Q 

H H NC NC 

H L L H 

L H H L 

L L H H 


SYMBOLS 

H—most positive logic level X—either H or L can be present 

L—most negative logic level NC—no change in state 


s 

s 

c 

c 

Qn+I 

Qnti 

L 

X 

L 

X 

NO 

NC 

L 

X 

X 

L 

NC 

NC 

X 

L 

L 

X 

NC 

NC 

X 

L 

X 

L 

NC 

NC 

L 

X 

H 

H 

L 

H 

X 

L 

H 

H 

L 

H 

H 

H 

L 

X 

H 

L 

H 

H 

X 

L 

H 

L 

H 

H 

H 

H 

Ambiguous 


PIN 6 = PIN 3, PIN 9 = PIN 12 


s, 

c, 

Qn+I 

Qn+I 

L 

L 

NC 

NC 

L 

H 

L 

H 

H 

L 

H 

L 

H 

H 

Toggles | 


TYPE 6041 DUAL THREE INPUT NAND GATE—“OR” ABLE OUTPUT 

This device is identical to and a direct replacement for the 9041 gate. For a lower power replacement see the Ameico 528B. 


SCHEMATIC 



LOGIC DIAGRAM AND PIN CONNECTIONS 
H AND N PACKAGE 



LOADING 

INPUT —1 UL 

OUTPUT —10 UL (Notel) 









r. 


ti 


6041 (cont’d.) 


LOGIC SYMBOL 



Either the emitter follower or resistor pull-up 
must be connected to the output to establish 
the high level /x. 


“0R"ING RULES 

Wired ‘OR’ Application 



ABC -f DEF +_-h LMN = Z 

Output fan-out=10-3 (No. of resistor pull-ups) 
One pull-up resistor is required for every 8 
gates connected to the common “OR” node. 


6042 DUAL 3 INPUT NAND GATE WITH EXTENDER INPUTS 

This device is Identical to and a direct replacement for the 9042. For a lower power replacement see the Amelco 526B. 

SCHEMATIC logic DIAGRAM AND PIN CONNECTION 

H AND N PACKAGES 



INPUT —1 UL 
OUTPUT —10 UL (Note 1) 


6046 QUAD 2 INPUT NAND GATE 

This device is identical to and a direct replacement for the 9046. For a lovtrer power replacement see the Amelco 525B. 

SCHEMATIC LOGIC DIAGRAM AND PIN CONNECTION 

H AND N PACKAGES 



INPUT —1 UL 
OUTPUT —10 UL (Note 1) 



ELECTRICAL CHARACTERISTICS AT 25°C (unless otherwise noted) 


+25°C I +125°C 1 UNITS 


TEST LIMITS 


VoL 

4.5 V to 5.5 V 

VoH 

4.5 V 

UL) 

5.0 

3/4 I|nl(6040 S & C) 

5.0 

2.5I|nl(6040 SD, CR) 

5.0 

MNH 

5V 

Ice (6040) 

5V 

Ice (6041) 

5 V 

Icc (6042) 

5V 

Ice (6046) 



TEST CONDITIONS 


V,KM 


volts max 
Volts min 



“ONE” STATE NOISE IMMUNITY 

?.4|-I I I , , ^ -1-1- 


MINIMUM DC VOLTAGE MARGIN BETWEEN 
A WORST CASE HIGH LOGIC LEVEL AND A 
“WORST CASE HIGH INm THRESHOLD 


"ZERO" STATE NOISE IMMUNITY 

°-’i , I I—I-1-1 


MINIMUM DC VOLTAGE MARGIN BETWEEN 




-75 - 50 - 25 0 25 50 75 100 125 

TEMPERATURE - “C 


AVERAGE PROPAGATION DELAY 
6041 • 6042 • 6046 



CONDITIONS 

Vcc=5.0 V, C =50 pF 
(Including probe 
and jig capacity) 

^measure 1.6V@—55°C 

(Gnd. Ref.) 1.3V@+25°C 
0.9 V @ +125''C 


■75 -50 -25 0 25 50 75 1(0 125 

lEMPERAlURE ■ ‘t 


TYPICAL DELAY CHARACTERISTICS 

2201 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 


-75 - 50 - 25 0 25 50 75 100 125 

TEMPERATURE - °C 





”7 





r 


^ c 

4&AR INP 

rn 

UI (CLW 

K PIN H 

IGH) 



. 



















r 

(CteCK 

PIN HICHl- 








_ 

_ 




-75 - 50 - 25 0 25 50 75 100 125 

TEMPERATURE - “C 


TEST CIRCUIT 


TEST CIRCUIT 




::Cl -Cl ::Cl 



^1^ AMELCO SEMICONDUCTOR • A TELEDYNE COMPANY • 1300 Terra Bella Ave. • Mountain View • Calif. 94040 • Phone (415) 968-9241 • TWX: (415) 969-9112 





























JANUARY 1968 



The Amelco 709 operational amplifier is designed for high performance applications and 
features silicon planar epitaxial construction on a single monolithic substrate. Outstanding 
electrical characteristics include low offset voltage and current, high input impedance, high 
common mode input range, and exceptional thermal stability. 



FREQUENCY 

COMPENSATION 


E PACKAGE 


. 040 -I— — 
.010'^ .500 
MIN. 





.028 Zl.QlS 


PIN 4 IS INTERNALLY CONNECTED TO Cfi 


For J, N or H packages, see 
microcircuit package page 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature Range 

-65°Cto +150X 

Cperating Temperature Range 

-55°C to +125°C 

Lead Soldering Temperature (60 sec.) 

300°C 

Power Dissipation (Note 1.) 

300 mW 

Supply Voltage 

±18 V 

Input Voltage 

±10V 

Differential Input Voltage 

±5 V 

Cutput Short-Circuit Duration (T^ = 25°C) 

5 sec. 


Note1. Rating applies for case temperatures to 4-125®C, derate linearly at 5.6 mW/°C 
for ambient temperatures above +95°C. 


Complete part number desic 
nation consists of three digil 
and two letters, for example 


Package 

Classification 

Circuit 


Contact nearest Amelco 
Sales Cffice for C 
(0° to 70®C) devices. 



Printed in U.S.A. 


AMELCO SEMICONDUCTOR 1.3^00 Terra Bella Ave.® Mountain View ♦ C^V\f, 9^4040 


A TELEDYNE COMPANY Phone (415) 96$-9Z41 TWX; ( 910 ) 379-6494 


6001 














ELECTRICAL CHARACTERISTICS (Ta = +25°C, ±9 V <Vcc< ±15 V unless otherwise specified) 


PARAMETER 

709A 

709B 


MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 


Open Loop Voltage Gain (Note 2) 








Vcc =±15 V, Rl ^ 2 Ka, VouT = ±10 V 

25K 

45K 

70K 

25K 

45K 

70K 


Input Offset Voltage 








Rs<1.0Kn 


0.5 

1.0 




mV 

RsglOKO 


0.5 

1.5 


1.0 

5.0 


Input Offset Voltage (Note 2) 








Rs<1.0 Kfi 

Rs^10K« 



2.0 



6.0 

mV 

Average Input Offset Voltage Drift (Note 2) 








Rs = son 


3.0 

10 


3.0 


pvrc 

Rs^lOKfl 


6.0 



6.0 

llllillllillllllill 


Input Bias Current 


100 

200 


200 

500 

nA 

Input Bias Current 








T^ = -55«C 


0.25 

0.75 


0.5 

1.5 

;»A 

Input Offset Current 


10 

50 


50 

200 

nA 

Input Offset Current 








T^ = +125°C 


10 

50 


20 

200 

nA 

T^ = -55°C 


50 

250 


100 

500 


Input Offset Current Drift 








125^0 to 25®C 



0.5 




nA/°C 

+25®C to -55°C 



2.8 





input Resistance 

350 

400 


150 

400 


Kohms 

Input Resistance (Note 2) 

40 

100 


40 

100 


K ohms 

Common Mode Voltage Range 








Vcc= ±15 V, (Note 2) 

±8.0 

±10 


±8.0 

±10 


V 

Common Mode Rejection Ratio 








Rs^10Kn(Note2) 


-90 

-80 


-90 

-70 

db 

Power Supply Rejection Ratio 








Rs^10Kn(Note2) 


25 

100 


25 

150 


Output Resistance 


150 



150 



Output Voltage Swing 







HIHII 

Vcc= ±15V, R^>10Kn 

24 

28 


24 

28 



Vcc= ±15V, RL^a.OKn 

20 

26 


20 

26 



Power Consumption 





i 



Vcc=±15V 


80 

108 


80 

165 

mW 

Transient Response 








V,^ = 20 mV, Rl = 2.0 KO, R, = 1.5 Kfl, R 2 = 50n 

C, = 5000 pf, C 2 = 200 pf, Cl ^ 100 pf 

i 



. 




Rise Time 


0.3 

1.0 


0.3 

1.0 


Overshoot 


10 

30 


10 

30 



NOTE 2. The Electrical Specifications apply for the Temperature Range of —55°C to 4-125®C. 


GUARANTEED ELECTRICAL CHARACTERISTICS 

Voltage Gai n Output Voltage Swi ng 



SUPPLY VOLTAGE (tV) 


SUPPLY voltage (tV) 






GUARANTEED ELECTRICAL CHARACTERISTICS (Cont) - 

Input Common Mode 

Voltage Range Power Consumption 




9 10 II 12 13 14 15 

SUPPLY VOLTAGE UV) 


II 12 IS 14 IS 

SUPPLY VOLTAGE |iV) 


Voltage Transfer 
Characteristic 



-IX> -OS -06 -04 -02 0 02 04 OB 08 1X3 

INPUT VOLTAGE (mV) 

Input Bias Current 
as a Function of 
Ambient Temperature 


—1-1— 

Vcc«tl5V 




















_ 










n 

Li 




















_ 











_1 








_ 

1 




i 





j 










—1 

_J 

Ij 

Ij 

1 

-J 






TYPICAL PERFORMANCE CURVES 

Output Voltage 
Swing as a Function of 
Load Resistance 


Vcc* 

— 

tl5V 




r" 




Ta** 

25* C 





-- 









r‘ 


















/ 









I 









i 

_1 


__4 



_ i 



J 

r 

1 


i 

-) 


1 






.I 



—I 
J 



l2 


_I 


-J 

J 



02 05 I 2 5 10 

LOAD RESISTANCE (KO) 

Input Offset Current 
as a Function of 
Ambient Temperature 


-20 ♦EO *60 *100 *140 

TEMPERATURE (*0 





i i 



I I 

1 

i 

i 


I 




I ^ 


^ I 

sj ^ ' I 



J j 

1 


i I i i 

--.J 


I T T t 1 

: 


Input Resistance 
as a Function of 
Amibent Temperature 


1000 


-1- 

• tl5V 




_ 

— 



















1 












r" 
















_ 


_ 









i 


_^ 

Zl 













_j 

_1 

] 






li 





“1 
_1 



0 

u 


□ 



ZJ 


Zj 




♦20 *60 *100 *140 

TEMPERATURE CO 


Input Bias Current 
as a Function of 
Supply Voltage 


-60 -20 *20 *60 *100 *140 

TEMPERATURE CC) 


-[- 

__ j 


9 10 II 12 IS 14 15 

SUPPLY voltage (tV) 


Power Consumption 
as a Function of 
Ambient Temperature 


- ''c 

:»tl5V 


_ 1 


— 





















— 

1__ 

























H 

— 



. 


_1 






__J 






; 






H 






J 






Transient Response Test Circuit 


Transient Response 


-60 -20 *20 *60 *(00 *140 

TEMPERATURE PC) 





' 

— 



r:^ 

)VERSHOO 

T 




~y/ 






/ 






/ 






' T 





/ 

-^RISE TIME 

_L 

1 






r 

Vcc = 
Ta* 

_ 1 

25* C 


0 as IX) 1.5 20 2.5 

TIME {^LS) 











Open-Loop Frequency 
Response for Various 
Values of Compensation 



FREOUENa (Hz) 


TYPICAL PERFORMANCE CURVES (Conti 


Frequency 

Response for Various 
Closed-Loop .Gains 



1 1 1 III 1 11 




1 1 III 

Vfcc'tlSV 

c,* 

opf, R, »o.C 2 






>5* 

c 


I 

r 


T 

r 

r 

T 



^1 

N 





c,* 

OOpf, R| =■ 

.5 Kfl, Cj = 

3pf 


1 



d 



I 

r 


T 



I 

r 




V 


1 


c,» 

500pf, R, 

I.SKQ, 

C2 = 

20 pf 



n 

s 



I 




E 

: 

] 








- 

SOOOpf, R, 

• i.sKa.Cj 

«200pl 1 



V 


n 







1 





5 





: 





] 






i 

sL 


■ 20 1 I m_l-i iij_L_i_LJLl_I_LXLI-1 I Jnt-J 

100 IK lOK 100 K IM lOM 


FREQUENCY (Hz) 


Output Voltage 
Swing as a Function of 
Frequency for Various 
Compensation Networks 



FREQUENCY (Hz) 


Frequency 

Compensation 

Circuit 



-Use R2 = SOQwhen the 
amplifier is operated with 
capacitive loading. 


^1^ AMELCO SEMICONDUCTOR • A TELEDYNE COMPANY • 1300 Terra Bella Ave. • Mountain View Calif. 94040 • Phone (415) 968-9241 - TWX: (910) 379-6494 





JANUARY 1968 



The Amelco 710 is a Differential Voltage Comparator featuring silicon planar epitaxial 
construction on a single monolithic substrate. Outstanding electrical characteristics include 
high accuracy, fast response times, large input voltage range, low power dissipation, ad¬ 
justable threshold voltages, and very low offsets. 


NON” 2 (2) 
INVERTING ol-l 
INPUT 3(3) 

INVERTING 
INPUT ,(,) 

GRDoi^ 


NOTE: Pin designations in parentheses 
are for “H” package. 


E PACKAGE 





.025 

.028 Z— Qi 


.028 Z_ 015 

X)29 

PIN 4 IS INTERNALLY CONNECTED TO CASE 


H PACKAGE 



.017 TYP-^^- -J I—.050 
—ir^.006 TYP. 


—.070 MAX. 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 


Package 

Grade 

Type 



AMfLCO SEMICOMOUCTOR 1300 Terra Bella Ave.* Wountair* View*Calif. 94040 


A TELEDYNE COVlPANV Phone (415)968-9241 TWX; (910) 379-6494 











ELECTRICAL CHARACTERISTICS (Ta = 25*»C, +Vcc = +12V, - Vcc = “6.0V, Unless Otherwise Specified) 


PARAMETER 

71 OB 

71 OC 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Voltage Gain 

1250 

1700 


1000 

1500 



Voltage Gain (Note 2) 

1000 



800 




Input Offset Voltage 


0.6 

2.0 


1.6 

5.0 

mV 

(Note 3) Rs < 200n 








Input Offset Voltage 



3.0 



6.5 

mV 

(Note 2 and 3) Rs < 2000 








Input Offset Voltage Drift Rs = 500 







aV/X 

T^ = 25°C to125‘’C 


3.5 

10 





= +25°C to -55°C 
= (Note 2) 


2.7 

10 


5.0 

20 


Input Bias Current 


13 

20 


16 

25 

M 

= -SS^C 

Ta = 0°C 


27 

45 


25 

40 


Input Offset Current (Note 3) 


0.75 

3.0 


1.8 

5.0 

M 

T^ = 125°C 


0.25 

3.0 





T^ = -55X 

T^ = (Note 2) 


1.8 

7.0 



7.5 


Input Offset Current Drift 







nA/X 

T^ = 25X to125X 


5.0 

25 





T^ = +25Xto-55°C 

T^ = 25°C to 70°C 


15 

75 


15 

50 


T^ = 25°C to OX 





24 

100 


Input Voltage Range 

±5.0 



±5.0 



Volts 

(Note 2) -Vcc = -7.0 V 








Differential Input Voltage Range 

±5.0 



±5.0 



Volts 

(Note 2) 








Common Mode Rejection Ratio 


-100 

-80 


-98 

-70 

Volts 

(Note 2) 








Response Time (Note 4) 


40 



40 


nsec. 

Positive Output Level Vi,.^ > 5.0 mV, 

2.5 

3.2 

4.0 

2.5 

3.2 

4.0 

Volts 

1^ = 5.0 mA (Note 2) 








Negative Output Level 

-1.0 

-0.5 


-1.0 

-0.5 


Volts 

V,N > 5.0 mV (Note.2) 








Output Resistance 


200 



200 


Ohms 

Output Sink Current 







mA 

V,N > 5.0 mV, VouT = 0 V 

2.0 

2.5 


1.6 

2.5 



= 125°C 

0.5 

1.7 






= -SS'C 

T^ = (Note 2.) 

1.0 

2.3 


0.5 




Positive Supply Current 


5.2 

9.0 


5.2 

9.0 

mA 

Vqut < 0 V, (Note 2) 








Negative Supply Current 


4.6 

7.0 


4.6 

7.0 

mA 

(Note 2) 








Power Dissipation 


90 

150 


90 

150 

mW 


NOTES; 1. Rating applies for case temperatures to +125®C, derate linearly at 5.6 mW/®C for ambient temperatures above +105®C. 
For the 71OC, rating applies for ambient temperatures to +70®C. 


2. 710B, -55°C to +125^0; 710C, 0°C to +70°C. 

3. The input offset voltage/current is specified for a logic threshold voltage of 1.8 V @ —55®C, 1.5 V @ 0®C, 1,4 V @ 

4 . +25°C, 1.2 V @ +70°C, and 1.0 V @ +125°C. 

The response time is for a lOOmV input step with a 5.0 mV overdrive. 


DEFINITIONS 

VOLTAGE GAIN —The ratio of the change in output voltage to the change in voltage between the input terminals producing it 
with the DC output level in the vicinity of the logic threshold voltage. 

INPUT OFFSET VOLTAGE —The voltage between the Input terminals when the output is at the logic threshold voltage. The 
input offset voltage may also be defined for the case where two equal resistances are inserted in aperies with the input leads. 

INPUT BIAS CURRENT —^The average of the two Input currents. 

INPUT OFFSET CURRENT —The difference in the currents into the two input terminals with the output at the logic threshold 
voltage. 

INPUT VOLTAGE RANGE —The range of voltage on the input terminals for which the comparator will operate within specifications. 




OUTPUT VOITAGC'V VOIACECAIH 


DIFFERENTIAL INPUT VOLTAGE RANGE —The range of voltage between the input terminals for which operation within 
specifications is assured. 

INPUT COMMON MODE REJECTION RATIO —The ratio of the input voltage range to the maximum change in input offset 
voltage over this range. 

RESPONSE TIME —The interval between the application of an Input step function and the time when the output crosses the 
logic threshold voltage. The input step drives the comparator from some initial, saturated Input voltage to an Input level just 
barely in excess of that required to bring the output from saturation to the logic threshold voltage. This excess is referred to as the 
voltage overdrive. 

POSITIVE OUTPUT LEVEL —The DC output voltage in the positive direction with the input voltage equal to or greater than 
a minimum specified amount. 

NEGATIVE OUTPUT LEVEL —The DC output voltage in the negative direction with the input voltage equal to or greater than 
a minimum specified amount. 

OUTPUT RESISTANCE —The resistance seen iooking into the output terminal with the DC output level at the logic threshoid 
voltage. 

OUTPUT SINK CURRENT —The maximum negative current that can be delivered by the comparator. 

PEAK OUTPUT CURRENT —The maximum current that may flow into the output load without causing damage to the comparator. 


POWER DISSIPATION —The DC power into the amplifier with no output load. The DC power will vary with signal level, but is spe¬ 
cified as a maximum for the entire range of input-signal conditions. 

LOGIC THRESHOLD VOLTAGE —The approximate voltage at the output of the comparator at which the loading logic circuitry 
changes its digital state. 
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OUTPUT SINK CURRENT 
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AMBIENT TEMPERATURE 
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LINEAR CIRCUIT 
IMiAL 

DIFFERENTIAL COMPARATOR 



The Amelco 711 is a dual Differential Voltage Comparator featuring silicon planar epitaxial 
construction on a single monolithic substrate. Outstanding electrical characteristics include 
high accuracy, fast response times, large Input voltage range, low power dissipation, adjust¬ 
able threshold voltages, and independent strobing of each comparator channel. 


E PACKAGE 


STROBE I 
92 


STROBE 2 
98 


INVERTII 



NON- L. 
INVERTING 
INPUT 1 






PIN 5 IS INTERNALLY CONNECTED TO CASE 


INVERTING 

INPUTo 


ABSOLUTE MAXIMUM RATINGS 

operating Temperature Range 
Storage Temperature Range 
Lead Temperature, 1/16 inch from 
case, 10 seconds max. 

Internal Power Dissipation (Note 1) 

Differential Input Voltage 
Input Voltage 
Strobe Voltage 
Positive Supply Voltage 
Negative Supply Voltage 
Peak Output Current 


-55°Cto-h125X I 0°Cto 70°C‘ 
_ -65°C to 4-150°C 

300X 
300mW 
±5.0 V 
±7.0 V “ 

0 to 6.0 V 

_____ 

50 mA 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 


Package 

Grade 

Type 
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ELECTRICAL CHARACTERISTICS (Ta = 25°C, +Vcc = +12V, - Vcc = ~6.0V, Unless Otherwise Specified) 


PARAMETER 

711B 

711C 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Voltage Gain* 

750 

1500 


700 

1500 



Voltage Gain* (Note 2) 

500 



500 




Input Offset Voltage* 

Vout = 1-4V, Rs < 200S2, Vcm = 0 
= 1.4 V, R; < 200n 


1.0 

1.0 

3.5 

5.0 


1.0 

1.0 

5.0 

7.5 

mV 

Input Offset Voltage* (Note 2) 

VouT (Note 3), R 3 = 200^2, VcM = 0 
Vqut (Note 3), Rs = 200^2 



4.5 

6.0 



6.0 

10 

mV 

Input Offset Voltage Drift* (Note 2) 


5.0 



5.0 


mV/°C 

Input Bias Current* 


25 

75 


25 

100 

liA 

Input Bias Current* (Note 2) 



150 



150 

fiA 

Input Offset Current* 

Vout = 1.4V 


0.5 

10 


0.5 

15 

/zA 

Input Offset Current* 

Vqut = (Note 3) and (Note 2) 



20 



25 

fiA 

Input Voltage Range* 

-Vcc = -7.0V 

±5.0 



±5.0 



Volts 

Differential Input Voltage Range* 

±5.0 


--- 

±5.0 



Volts 

Response Time* (Note 4) 


40 


40 


nsec 

Strobe Release Time* 


12 



12 


nsec 

Positive Output Level* 

V,,N > lOmV 


4.5 

5.0 


4.5 

5.0 

Volts 

Loaded Positive Output Level* 

V,N > lOmV, lo = 5.0 mA 

2.5 

3.5 


2.5 

3.5 


Volts 

Negative Output Level* 

V,N > 10mV 

- 1.0 

-0.5 


-1.0 

-0.5 


Volts 

Strobed Output Level* 

^STROBE ^ ^ 

-1.0 



-1.0 



Volts 

Output Resistance* 


200 



200 


Ohms 

Output Sink Current 

V,^ > 10mV,VouT = 0 

0.5 

0.8 


0.5 

0.8 


mA 

Strobe Current 
^STROBE = 100 niV 


1.2 

2.5 


1.2 

2.5 

mA 

Positive Supply Current 

Vqut ^ 0 


8.6 



8.6 


mA 

Negative Supply Current 


3.9 



3.9 


mA 

Power Dissipation 


130 

200 


130 

230 

mW 


* These Specifications apply for either side with the other side disabled with the strobe. 


NOTES: 1. Rating applies for case temperatures to +125®C; derate linearly at 5.6 mW/°C for ambient temperatures above +105°C. 
For the 711C, this rating applies for ambient temperatures to +70°C. 

2 . 711B, -55°C to +125°C; 711C, 0°C to 70®C. 

3. The input offset voltage/current is specified for a logic threshold voltage of 1.8 V at —55°C, 1.5 V at 0°C, 1.4 V at 
+25°C, 1.2 V at +70°C, and 1.0 V at +125°C. 

4. The response time is for a 100 mV input step with a 5.0 mV overdrive. 

DEFINITIONS 

VOLTAGE GAIN The ratio of the change in output voltage to the change in voltage between the input terminals producing it 
with the DC output level in the vicinity of the logic threshold voltage. 

INPUT OFFSET VOLTAGE —The voltage between the input terminals when the output is at the logic threshold voltage. The 
Input offset voltage may also be defined for the case where two equal resistances are inserted in a series with the Input leads. 

INPUT BIAS CURRENT —The average of the two input currents. 

INPUT OFFSET CURRENT —The difference In the currents into the two input terminals with the output at the logic threshold 
voltage. 

INPUT VOLTAGE RANGE —The range of voltage on the input terminals for which the comparator will operate within specifications. 

DIFFERENTJAL INPUT VOLTAGE RANGE —The range of voltage between the input terminals for which operation within 
specifications is assured. 















RESPONSE TIME The interval between the application of an input step function and the time when the output crosses the 
logic threshold voltage. The input step drives the comparator from some initial, saturated input voltage to an input level just 
barely in excess of that required to bring the output from saturation to the logic threshold voltage. This excess is referred to as the 
voltage overdrive. 

STROBE RELEASE TIME The time required for the output to rise to the logic threshold voltage after the strobe terminal has 
been driven from the zero to the one logic level. Appropriate input conditions are assumed. 

POSITIVE OUTPUT LEVEL the DC output voltage in the positive direction with the Input voltage equal to or qreater than 
a minimum specified amount. 'i » 

OUTPUT LEVEL The DC output voltage in the negative direction with the input voltage equal to or qreater than 
a minimum specified amount. 

STROBED OUTPUT LEVEL —The DC output voltage, independent of Input voltage, with the voltage on the strobe terminal equal 
to or less than a minimum specified amount. 

OUTPUT RESISTANCE —The resistance seen looking Into the output terminal with the DC output level at the logic threshold 
voltage. 

OUTPUT SINK CURRENT —The maximum negative current that can be delivered by the comparator. 

STROBE CURRENT— ’The maximum current drawn by the strobe terminal when it is at the zero logic level. 

PEAK OUTPUT CURRENT —The maximum current that may flow into the output load without causing damage to the comparator. 

POWER DISSIPATION The DC power into the amplifier with no output load. The DC power will vary with signal level, but is spe¬ 
cified as a maximum for the entire range of Input-signal conditions. 

LOGIC THRESHOLD VOLTAGE —The approximate voltage at the output of the comparator at which the loading logic circuitry 
changes its digital state. 


VOLTAGE GAIN 
VS. 

AMBIENT TEMPERATURE 
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VOLTAGE GAIN 
VS. 
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RESPONSE TIME 
VS. 
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INPUT BIAS CURRENT 
VS. 

AMBIENT TEMPERATURE 
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The Amelco 741 Operational Amplifier is constructed on a single monolithic silicon substrate 
using planar epitaxial techniques. The incorporation of an MOS capacitor directly on' the 
substrate eliminates the need for External compensation. Input and output overvoltage and 
short circuit protection coupled with the elimination of latch up problems result in an 
excellent general purpose amplifier. Proper pin arrangement makes the 741 a direct 
replacement for the 709 and LM101 operational amplifiers for most applications with the 
resultant elimination of compensation components. 


E PACKAGE 


NON INVERTING 
INPUT 

3(5)cH 


OFFSET NULL 
1 (3)0— 



O OUTPUT 
6 ( 10 ) 


SCHEMATIC DIAGRAM 




.028 Z_ -045 

.029 

PIN 4 IS INTERNALLY CONNECTED TO CASE 


J PACKAGE 


040 ” I I I 090 
7 6 5 4 3 2 





Note: NUMBERS IN PARENTHESES ARE FOR DUAL IN LINE CONNECTIONS. 


Also available in “H” and 
“N” packages. See page on 
microcircuit packages. 


Storage Temperature Range 

741B 

--65°C to +150X 

741C 

-65°C to +150°C 

Operating Temperature Range 

-55°C to +125°C 

0 °Cto -H100°C 

Lead Soldering Temperature (60 sec) 

300°C 

300°C 

Power Dissipation (Note 1) 

500 mW 

500 mW 

Supply Voltage 

±22 V 

±22 V 

Input Voltage (Note 2) 

±15 V 

±15 V 

Differential Input Voltage 

±30 V 

±30 V 

Output Short Circuit Duration (Note 3) 

Indefinite 

Indefinite 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 
741 BE 


Package 

Temperature Range 
Circuit 


NOTES: 1. Rating applies for case temperatures to 125°C; derate linearly at 6.5 mW/°C for ambient temperature above 4-75°C. 

2. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C ambient 
temperature. 
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ELECTRICAL CHARACTERISTICS at 25°C and Vcc = ±15 V (Unless Otherwise Specified) 


PARAMETER 

741B 

741C 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Input Offset Voltage (Rs < 10 KO) 


1.0 

5.0 


2.0 

6.0 

mV 

Input Offset Current 


30 

200 


30 

200 

nA 

Input Bias Current 


200 

500 


200 

500 

nA 

Input Resistance 

0.3 

1.0 


0.3 

1.0 


Mn 

Large-Signal Voltage Gain (Rl > 2 Kfi) 

50,000 

200,000 


20,000 

100,000 



Output Voltage Swing (Rl > 10 Kn) 

±12 

±14 


±12 

±14 


Volts 

(Rl > 2 Kfi) 

±10 

±13 


±10 

±13 


Volts 

Input Voltage Range 

±12 

±13 


±12 

±13 


Volts 

Common Mode Rejection Ratio (Rs<10 KS2) 

70 

90 


70 

90 


dB 

Supply Voltage Rejection Ratio (Rs<10 K12) 


30 

150 


30 

150 

fN/y 

Power Consumption 


50 

85 


50 

85 

mW 

Transient Response (unity gain) 








[V,n = 20 mV| 








Risetime J Rl = 2 Kfl 1 


0.3 



0.3 


/jlS 

Overshoot [Cl < 100 pFj 


5.0 



5.0 


% 

Slew Rate (unity gain) (Rl > 2 Kn) 


0.5 



5 


y/fis 

The following specifications apply for 








"^min — "^A — "^max 

Input Offset Voltage (Rs < 10 KO) 



6.0 



7.5 

mV 

Input Offset Current 



500 



300 

nA 

Input Bias Current 

Large-Signal Voltage Gain (Rl > 2 Kn) 

25,000 


1.5 

15,000 


0.800 

/jlA 

Output Voltage Swing (Rl > 2 Kn) 

±10 



±10 



Volts 


OPEN LOOP VOLTAGE OFFSET 

VOLTAGE GAIN NULL CIRCUIT 




0 2 4 6 8 lO I2 I4 I6 I8 20 


ABSOLUTE MAXIMUM 



SUPPLY VOLTAGE (tv) 


AMBIENT TEMPERATURE - C 


OPEN LOOP 



lO lOO Ik lOk lOOk IM iOM 


TRANSIENT RESPONSE 
TEST CIRCUIT 




0 .5 I.O I.5 2.0 2.5 


FREQUENCY - Hz 


TIME -mS 
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The Amelco 747 Dual Operational Annplifier Is constructed on a single monolithic silicon 
substrate using planar epitaxial techniques. Input and output over voltage and short 
circuit protection coupled with the elimination of latch up problems result In an excel¬ 
lent general purpose amplifier. External component requirements are reduced to a mini¬ 
mum by internal compensation techniques. The high gain and wide range of operating 
voltage provides superior performance In Integrator, summing amplifier and general 
feedback applications. 


N PACKAGE 






NON-INVERTING 

INPUT 



SCHEMATIC DIAGRAM 


CONNECTION DIAGRAM 

(Top View) 


INV 

INPUT B I 7 



Storage Temperature Range 

747B 

-65^ to -f150X 

747C 

-65°C to -f-tSO’C 

Operating Temperature Range 

-SSX to +125"C 

O^C to+tOO-C 

Lead Soldering Temperature (60 sec) 

300°C 

300X 

Power Dissipation (Note 1) 

800 mW 

500 mW 

Supply Voltage 

±22 V 

±22 V 

Input Voltage (Note 2) 

±15V 

±15V 

Differential Input Voltage 

±30 V 

±30 V 

Output Short Circuit Duration (Note 3) 

indefinite 

indefinite 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 
747BN 


Package 

Temperature Range 
Circuit 


NOTES: 1. Rating applies for case temperatures to 125'’C; derate linearly at 6.5 mW/®C for ambient temperature above -f TS^C. 

2. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to +125‘’C case temperature or +75X ambient 
temperature. 
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ELECTRICAL CHARACTERISTICS at 25“C and Vcc = ±15 V (Unless Otherwise Specified) 


PARAMETER 

747B 

747C 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX> 

Input Offset Voltage (Rs < 10 Kn 


1.0 

5.0 


2.0 

6.0 

mV 

Input Offset Current 


30 

200 


30 

200 

nA 

Input Bias Current 


200 

500 


200 

500 

nA 

Input Resistance 

0.3 

1.0 


0.3 

1.0 


M^2 

Large-Signal Voltage Gain (Rl > 2 KO) 

50,000 

200,000 


20,000 

100,000 



Output Voltage Swing (Rl > 10 KO) 

±12 

±14 


±12 

±14 


Volts 


(Rl > 2 K12) 

±10 

±13 


±10 

±13 


Volts 

Input Voltage Range 

±12 

±13 


±12 

±13 


Volts 

Common Mode Rejection Ratio (Rs<10 KR) 

70 

90 


70 

90 


dB 

Supply Voitage Rejection Ratio (Rs<10 K12) 


30 

150 


30 

150 

/iV/V 

Power Consumption 


50 

85 


50 

85 

mW 

Transient Response (unity gain) 









[V,N = 20mVl 








Risetime 

Rl = 2 Kn 1 


0.3 



0.3 


flS 

Overshoot 

Cl < 100 pFj 


5.0 



5.0 


% 

Siew Rate (unity gain) (Rl > 2 KS2) 


0.5 



0.5 


y/fis 

The foilowing specifications apply for 








"^min ~ "^A — "^max 








Input Offset Voltage (Rs < 10 Ki2) 



6.0 



7.5 

mV 

Input Offset Current 



500 



300 

nA 

Input Bias Current 



1.5 



0.8 

fiA 

Large-Signal Voltage Gain (Rl > 2 KS2) 

25,000 



15,000 




Output Voltage Swing (Rl > 2 KS2) 

±10 



±10 



Volts 


OPEN LOOP 



80 I-1-1—-I-1-1-1-1_I_I_I 

0246 8I0I2I4I6»2D 


VOLTAGE OFFSET 
NULL CIRCUIT 



POWER CONSUMPTION 
AS A FUNCTION OF 



SUPPLY VOLTAGE it V) 


SUPPLY VaTA(Z-tv 


OPEN LOOP 



FREQUENCY - Hz 


TRANSIENT RESPONSE 
TEST CIRCUIT 



TRANSIENT RESPONSE 
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This General Purpose Amplifier is constructed on a single monolithic silicon substrate. It is 
ideally suited for applications requiring high input impedance, high voltage swing, high gain, 
low offset and low drift. 


800 

E PACKAGE 


-L 


,__.040 

_L 

012_, ^ 
010 1 f 


^500 

MIN 

J 

rfi 
1.11 

r 

10 LEADS 
- ^ DIA 



ABSOLUTE MAXIGViUM RATINGS 


Total supply voltage between 
pins 6 and 12 

30 volts. 

Storage temperature 

~65®C to +150®C 

Operating temperature 

-55®C to+126‘’C 


SUPPLY VOLTAGES 


Pin 12 to ground 

H-12 Volts, 5.0 mA Typical 

Pin 6 to ground 

—12 Volts, 5.0 mA Typical 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 

800DE 

Package 

\ '—Temperature Range 
'-Circuit 
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ELECTRICAL CHARACTERISTICS AT +25°C (Unless Otherwise Specified) 


PARAMETER AND CONDITIONS 

800BE, 801 BE 

800DE,801DE 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Open Loop DC Gain (No Load) 

10,000 

20,000 


10,000 

20,000 



Open Loop Bandwidth (1,2) 


10 



10 


MHz 

Input Offset Voltage (Untrimmed) 


5.0 

50 




mV 

Input Bias Current 



1000 



2000 

nA 

Input Offset Current 



100 



200 

nA 

Input Offset Voltage Drift 


25 

50 




/.V/“C 

Input Current Drift 
~55®C to+125X 



5.0 




nA/^C 

Input Impedance 

250 

1000 


100 

500 


Kfl 

Output Impedance (Open Loop) 


400 

1000 


400 

1000 

Ohms 

Common Mode Input Range 

-2.0 


4-2.0 

-2.0 


4-2.0 

Volts 

Dynamic Output Range (No Load) 

18 



16 



Vp 

Dynamic Output Range (1.0 Kfl Load) 

10 



10 



Vp-P 

Common Mode Rejection 


-80 

-60 




db 


NOTES: (1) Bandwidth measured at unity gain. 

(2) For closed loop stabilization, a capacitor should be connected across pins 2 and 7. For additional compensation a 
capacitor can be connected to pins 1 and 9. Recommended values range from 5 pf to 250 pf depending on the amount 
of feedback. 


Open Loop Gain 



Input Offset Voltage 
vs 

Temperature 



TEMPERATURE CC) 

Cc 


Open Loop Gain 
vs 

Frequency 



vs 

Temperature 




= COMPENSATION CAPACITOR 

R, aR2= OFFSET ADJUSTMENT 
' RESISTORS 


Circuit for input offset adjustment 
and AC feedback compensation. 
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E PACKAGE 


The Amelco 805, 806, 807 and 808 series of high performance operational amplifiers feature 
silicon planar epitaxial construction on a single monolithic substrate. Outstanding electrical 
characteristics include low offset voltage and current, high input impedance, high common 
mode input range, excellent thermal stability and output short-circuit protection. 



NOTE: “E” and “H” package pin designations are the same. 


ABSOLUTE I\/1AXIMUM RATINGS 



805B/806B 

807B/808A/808B 

805C/806C 

Storage Temperature 

-65°C to+150°C 

-65°C to+150°C 

Operating Temperature Range 

-55°C to+125“c 

0°C to+100°C 



805/807/808 

806 

Supply Voltage 

±18V 

±15V 

Operating Supply Voltage 

±15V 

±12V 



All Types 

Differential Input Voltage 

±5.0V 

Input Voltage 

±10V 

Internal Power Dissipation 
@ Ta = 25°C 

300 mW 

Output Short-Circuit Duration 
@ Ta = 25°C 

Continuous 

Lead Temperature, 1/16 inch from 
case, 10 seconds max. 

+300°C 


040 

MAX 



.034 _ 

.028 .045 

.029 

PIN 4 IS INTERNALLY CONNECTED TO CASE 


H PACKAGE 



TOP VIEW 


INDEX- 


.017 TYP-^^- ^.050 

^^ 004 TYP, 


^-^.024 TYP. 


SIDE VIEW 


—.070 MAX. 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: pi 

805BE 

Package 

\ '-Grade 

\-Type 
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ELECTRICAL CHARACTERISTICS AT +25^C (Unless Otherwise Specified) 


805B/806B 805C/806C 


808AE 


808BE 


Open Loop Voltage Gain 
- 55*^0 
+ 125°C 

Input Offset Voltage 
-SSX to-f125«C 

Input Bias Current 
-55X 
4-125X 

Input Offset Current 
~55®C 
4-125X 

Input Impedance 
4-125®C 

Input Offset Voltage Drift 
(-55X to 4-125*^0 
(OX tolOOX) 

Input Offset Current Drift 
(+25X to +125X) 

(-55X to+125X) 

(OX tolOOX) 

Common Mode Voltage Range 
Vrr = ±15 V 

Vcc=±12V _ 

Common Mode Rejection Ratio 

Output Impedance 
-55X 
4-125X 

Power Supply Rejection Ratio 

Output Voltage Swing 
(4-25®C to Temp.*) 
NoLoad,Vcc= ±15V 
No Load, V^c = ±12 V 
1.0 K Load, Vcc= ±15 V 
1.0 K Load, Vcc = ±12 V 
^_55®C) 

No Load,Vcc= ±15 V 
1.0 K Load, Vec= ±15 V 

Power Supply Current 
No Load, ±15 V 
No Load, ±12 V 


MIN. TYP . MAX. MIN. TYP. MAX, MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. 
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Upper limit for “A & B” grade unit = 125®C 
Upper limit for “C” grade unit = 100®C 


Input Bias and Offset 
Current vs Temperature 


TEMPERATURE CO 


RECOMMENDED OFFSET ADJUSTMENT 

Offset Voltage and Open Loop 
Gain vs Temperature 


TEMPERATURE (X) 


Open Loop Gain 
vs 

Power Supplies 


Ummm 


POSITIVE POWER SUPPLY (volta) 

















Unity Gain Voltage Follower 
Voltage Gain & Closed-Loop Phase Shift 
vs Frequency 


Vcc = +I5v 
Ta = 25*0 


Common Mode Rejection 
Ratio vs Frequency 
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FREQUENCY (Hz) 
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(O 
< 

120 ^ 
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Output Swing (Open Loop) 
vs 

Load Resistance 



Frequency Response 
lOK Input Resistance 
(Optimized for Various Gains) 


5©! 
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l illlll l l li l l l M ill., 
jijii i M i l u iilii 

Rf * lOKn. C,» 4 3 pf. Ca » 0.022/4 f. R, = ISO n 


OK lOOK 

FREQUENCY(Hf) 


Frequency Response 
IK Input Resistance 
(Optimized for Various Gains) 


-h-H 


Rf = iMH.Cr 5pf.C2=500pf, R^ I.SKfl 


RfMOOKn.C, = 5pf. C 2 = 500pf. R|= IKfl 

11, 1 111 IJ IIIil i i l. 
iiiiii!i rin i! i i i II I 

Rf= IKn, C, = 33pf,C2= 0.022/if. Rr'lSOO 
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Typical Input Bias Current vs Temperature 


Typical Input Offset Current vs Temperature 
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JANUARY 1968 


umm CIRCUIT 

Ci^RAtlONAL AMRUFIER 


809 


The Amelco 809 Operational Amplifier is constructed on a single monolithic silicon 
substrate using planar epitaxial techniques. The unique simplicity of this design results 
in a low cost, high performance amplifier. It is ideally suited for applications requiring 
high common mode range, high input impedance, and low current and voltage offsets and 
offset drifts. This amplifier can also be operated over a large range of supply voltages. 


E PACKAGE 




._ TKl_ 

-OE ( 

INN^gTING 


S_ 


V 

.. i 

510 K 

\ ,■■■■ AA/L- .— 1 

< 

► 

ciy 

k. 

4 

4 

4 


NON-INVERTING 


809 TERMINAL 
INDENTIFICATION 
_ - _ 

PACKAGE PACKAGE PACKAGE 



OUTPUT 


smj 




PIN 4 IS INTERNALLY CONNECTED TO CASE 

J PACKAGE 


.040 n \ I I 090 
7 6 5 4 3 2 


■275 /t 
.235 ^,1. 



J L 

^.120 U 


9 10 II 12 13 14 


.310 

290 

izrri 


H PACKAGE 



ABSOLUTE MAXIMUM RATINGS 

8096 809C 

Storage Temperature Range -65°C to +150^C -65°C to +150°C 

Operating Temperature Range “55°C to +125^C 0°C to +100*^C 

Maximum Supply Voltage ±18V ±18V 


Operating Voltage ±15V ±15V 


Differential Input Voltage ±15V ±15V 

Input Voltage ±15V ±15V 

Internal Power Dissipation 300 mW 300 mW 


Output Short Circuit Duration Continuous Continuous 

Lead Temperature, 1/16 inch from case, +300°C +300°C 

10 seconds max. 


6-T-• >0 I _♦ 

miniir~t. 


AMELCO SiMtCONDUCTCm 1300 Terra Bella'Ave,^ Mountain View # 04040 

—. . ... .:--- . ....... — 

r ^ AIB.g|3Wg COMiFANV l*tio«e ws) 968-9241 TWX': (919) 379*6494 


. 0 I 7 TYP—JU J 1—.050 
-^h -.006 TYP. 



Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 




“J” Package only available In “C” Grade. 


Package 

Temperature Range 
Circuit 


Phom (415) 068-0241 


TWX: (910) 379-6494 


Printed in U.S.A. 


6103 


























GAIN (dB) 


ELECTRICAL CHARACTERISTICS At+25°C and Vcc = ±15 V (Unless Otherwise Specified) 


PARAMETER 

809B 

809C 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Open Loop Voltage Gain 
(-55X to+125°C) 

10K 

40K 


10K 

40K 


v/v 

Input Offset Voltage 


5.0 

10 


5.0 

10 

mV 

Input Offset Voltage Drift 


10 

50 


10 

50 

/^V/X 

Input Bias Current 


300 

500 


500 

1000 

nA 

Input Bias Current 
(-55°C to 4-125°C) 

(OX to 100X) 


600 

1500 


750 

1500 

nA 

Input Offset Current 
-55X 

OX 


50 

100 

500 


50 

350 

500 

nA 

Input Offset Current Drift 


1.0 

3.0 


1.0 


nA/X 

Input Noise 

Flicker (0.016 to 1.6 Hz) 

Midbantd (1.6 to 160 Hz) 

Broadband (160 to 16 kHz) 


10 

1.0 

2.0 

60 

1.5 

200 



10 

1.0 

2.0 

60 

1.5 

200 


mV, n 

^ P-P 

nA„ „ 

p-p 

mV 

^ p-p 

pAp-p 

Common Mode Voltage Range 

±10 

±13 


±10 

±13 


V 

Common Mode Rejection Ratio 


-90 

-70 


-90 

-70 

db 

Power Supply Rejection Ratio 


-90 

-70 


-90 

-70 

db 

Input Impedance 

100K 

200K 


50K 

200K 


Ohms 

Output Voltage Swing 
(Rl = 5.0 Kfi, Vcc = ±15 V) 

20 

24 


20 

24 


Vp_p 

Power Dissipation 

(No Load, Vec = ±15 V) 


100 

150 


100 

i 

mW 


Frequency Response 
IK Input Resistance 



FREQUENCY (Hz) 


Frequency Response 
lOK Input Resistance 



• 20 I_^_ I 1 11 nil_^_ 1 I 1 iim _ L 1 I 111111 ] _ I I 1 mil 1 1 1 1 11 111 

100 IK lOK lOOK IM lOM 

FREQUENCY (Hz) 


NOTE: Pin (designations on graph plots are for “E” package. 





































GAIN (dB) 


Frequency Response 
IK Input Resistance 


Vcc -tisv 
To«^25*C . 


( note: CtOSEO-LOOP 
I SK GA'NS. 4048 OR 

' greaVer, no 

. COMPENSATION 

REQUIRED (RESPONSE 
NOT SHOWN) 





Frequency Response 
lOK Input Resistance 


Vcc • 1 «5V 
To« ♦25»C . 


R, - lOM 

■"Ttr- 

R( « IM 

■"tin 

Rt>IOOK 

—■nH 

R, > lOK 


xf I note: CLjOSEO-IjOOP 

C0MPEN»TI0N 

SOOpI REOUIRED (RESPONSE 

I NOT SHOWN) 


FREQUENCY (Hz) 

FREQUENCY (Hx) 

Frequency Response 

Frequency Response 

lOOK Input Resistance 

Voltage Follower 


PI 

mil 

m 

m 

mi 


mi 

pi 

mn 


■P 

Hl 

ml 



FREQUENCY (Hz) 

FREQUENCY (Hz) 

Open Loop Gain vs Temperature 

Open Loop Gain vs Frequency 



UHL.... 

mm 


mmi 
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OUTPUT VOLTAGE (Vp^ 


Open Loop Gain vs Positive and 



POSITIVE AND NEGATIVE SUPPLY VOLTAGE (VOLTS) 


Maximum Output Voltage 



100 IK lOK lOOK IM lOM 

FREQUENCY (H*) 


Untrimmed Offset Voltage 



0 2K 4K 6K 8K lOK I2K I4K I6K 

LOAD RESISTANCE (OHMS) 



TEMPERATURE rC) 


Bias Current vs Temperature 



SUGGESTED OFFSET ADJUSTMENT 

R| 




AMELCO SEMICONDUCTOR • A TELEDYNE COMPANY *1300 Terra Bella Ave.* Mountain View •Calif, 94040 • Phone (415) 968-9241 • TWX; (910) 379-6494 












SEPTEMBER 1968 



LINEAR CIRCUIT 
DUAL 

OPERATIONAL AMPUriER 


810 


The Amelco 810CJ is a Dual Operational Amplifier constructed on a single monolithic 
substrate. The unique simplicity of this design results In a dual low cost high performance 
amplifier. It is ideally suited for applications requiring high common mode range, high 
input impedance, and low current and voltage offsets and drifts. 


14 



J PACKAGE 




7 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature Range 

81 OB 

-65®Cto -I-150X 

81OC 

-es^c to 4-150°C 

Operating Temperature Range 

-55°C to 4-125X 

0°Cto-|-100°C 

Maximum Supply Voltage 

±18V 

±18V 

Operating Voltage 

±15V 

±15V 

Differential Input Voltage 

±15V 

±15V 

Input Voltage 

±15V 

±15V 

Internal Power Dissipation 

300 mW 

300 mW 

Output Short Circuit Duration 

Continuous 

Continuous 

Lead Temperature, 1/16 inch from case, 

10 seconds max. 

+300'’C 

-|-300°C 


Also available in “N” pack¬ 
age. See page on microcir¬ 
cuit packages. 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 


810CJ 

\ y-Package 
\ ^Temperature Range 
'—Circuit 



AMSICO SEMICONDUCTOR 1J00 Terra Bella Ave, • Mountaiii View » Calif. 94040 


ATEIEDYNE COMPANY 


PHONE: (415) 968*9241 


TWX: (415) 969-9112 














GAIN (dB) 


ELECTRICAL CHARACTERISTICS At +25®C and Vcc = ±15 V (Unless Otherwise Specified) 


PARAMETER 

81 OB 

81OC 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Open Loop Voltage Gain 
(-55® to+125®C) 

10K 

40K 


10K 

40K 


v/v 

Input Offset Voltage 


5.0 

10 


5.0 

10 

mV 

Input Offset Voltage Drift 


5.0 

50 


5.0 

50 

/iV/®C 

Input Bias Current 


300 

500 


500 

1000 

nA 

Input Bias Current 
(-55®C to 4-125®C) 

(0®to100®C) 


600 

1500 


750 

1500 

nA 

Input Offset Current 
-55®C 

0®C 


50 

100 

500 


50 

350 

500 

nA 

Input Offset Current Drift 


1.0 

3.0 


1.0 


nA/®C 

Input Noise 

Flicker (0.016 to 1.6 Hz) 

Midband (1.6 to 160 Hz) 

Broadband (160 to 16 kHz) 


10 

1.0 

2.0 

60 

1.5 

200 



10 

1.0 

2.0 

60 

1.5 

200 


nAp.p 

/•Yp-p 

pAp.p 

PArms 

Common Mode Voltage Range 

±10 

±13 


±10 

±13 


V 

Common Mode Rejection Ratio 


-90 

-70 


-90 

-70 

db 

Power Supply Rejection Ratio 


^-90 

-70 


-90 

-70 

db 

input Impedance 

100K 

200K 


50K 

200K 


Ohms 

Output Voltage Swing 
(Rl = 5.0 K12, Vcc = ±15 V) 

20 

24 


20 

24 


Vp.p 

Power Dissipation 
(No Load, Vcc= ±15V) 


100 

150 


100 


mW 

Channel Separation 


80 



80 


db 


Frequency Response Frequency Response 

IK Input Resistance lOK Input Resistance 




SUGGESTED COMPENSATION TECHNIQUES 


RC Series Network Between Terminal 3/11 and 4/10; 1.5 K ohms and 500 pf. 

For Minimum Number of Components; 

For 1.0 K ohm Input Non-Inverting Amplifier, A 24 pf Capacitor from Terminal 1/13 to Ground. 

For 10 K ohm Input Non-Inverting Amplifier, A 50 pf Capacitor from Terminal 1/13 to Ground. 

For a Voltage Follower Amplifier, A 100 pf Capacitor from Terminal 1 to Ground and a 33 pf Capacitor from Terminal 7 to 
Ground. 

For Applications of Close Loop Gains of 40 db or greater, No Compensation Is required. 




Frequency Response 
IK Input Resistance 
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Frequency Response 
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KJK igw IM lUM 

FREQUENCY (Hx) 

100 IK lOK ^ lOOK 

FREQUENCY (Hx) 

Frequency Response 

Frequency Response 

lOOK Input Resistance 

Voltage Follower 




FREQUENCY (Hr) 


FREQUENCY (Hx) 


Open Loop Gain vs Temperature 


Open Loop Gain vs Frequency 
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OUTPUT VOLTAGE (V^.^ 


Open Loop Gain vs Positive and 
Negative Supply Voltage 



POSITIVE AND NEGATIVE SUPPLY VOLTAGE (VOLTS) 


Maximum Output Voltage 



100 IK lOK tOOK IM lOM 

FREQUENCY (Hz) 


Output Voltage vs Load Resistance 



Untrimmed Offset Voltage 



TEMPERATURE rC) 


Bias Current vs Temperature 



SUGGESTED OFFSET ADJUSTMENT 

R| 
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UNEAR aRCurr 

OPERATIONM. AMHJnER 



The Amelco 811 Operational Amplifier Is constructed on a single monolithic silicon 
substrate using planar epitaxial techniques. The unique simplicity of thts design results 
in a low cost, high performance amplifier. It is ideally suited for applications requiring 
high common mode range, high Input Impedance, and low current and voltage offsets and 
offset drifts. This amplifier can also be operated over a large range of supply voltages. 
Pin interchangeability makes this an excellent low cost replacement for the 709 with the 
resultant savings of compensation components. 


E PACKAGE 








PIN 4 IS INTERNALLY CONNECTED TO CASE 

J PACKAGE 

-_ m _ 


<2^-^ «. nfio 

.040^ “ ~ pSSO 
7 6 5 4 3 2 


.235 


8 9 lO II I2 I3 14 
H.I2oU 





Also available In “H” and 
“N” packages. See page on 
microcircuit packages. 


ABSOLUTE MAXIMUM RATINGS 

storage Temperature Range 
Operating Temperature Range 
Maximum Supply Voltage d 

Operating Voltage : 

Differential Input Voltage : 

Input Voltage z 

Internal Power Dissipation 2 

Output Short Circuit Duration C 

Lead Temperature, 1/16 Inch from case, 

10 seconds max. 

“J” Package only available In “C” Grade. 


811B 

-65°Cto+150®C 

~55®C toH-125°C 

±18V 

±15V 

±15V 

±15 V 

300 mW 

Continuous 

+300°C 


8110 

~65*>C to +150°C 

±18V 
±15V 
±15 V 
±15V 

300 mW _ 

Continuous 

+300^0 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 


Package 

Temperature Range 
Circuit 



AMSICO SfMtCCXMPUCTDR 1300 Tma BeJIa Ave.» Mowtain View»Caiif, 94040 


AiaEDYNE COvJPANY 


PMONE: <41S) 968-9241 


TWX: {415) %9-91l2l 


Printed in U.S.A. 


6105 
















ELECTRICAL CHARACTERISTICS At +25°C and Vcc = ±15 V (Unless Otherwise Specified) 


PARAMETER 

811B 

811C 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Open Loop Voltage Gain 
(-55°Cto +125°C) 

10K 

40K 


10K 

40K 


v/v 

Input Offset Voltage 


5.0 

10 


5.0 

10 

mV 

Input Offset Voltage Drift 


5.0 



5.0 


/xV/°C 

Input Bias Current 


300 

500 


500 

1 000 

nA 

Input Bias Current 
(-55°Cto-f125X) 

(0°Cto 100°C) 


600 

1500 


750 

1500 

nA 

Input Offset Current 
-55®C 

0®C 


50 

100 

250 


50 

350 

500 

nA 

Input Offset Current* Drift 


1.0 

3.0 


1.0 


nA/®C 

Input Noise 

Flicker (0.016 to 16 Hz) 

Midband (1.6 to 160 Hz) 

Broadband (160 to 16 kHz) 


10 

1.0 

2.0 

60 

1.5 

200 



10 

1.0 

2.0 

60 

1.5 

200 


.Vp.p 

"Ap-p 

'‘Vp-p 

PAp-p 

P\n,s 

Common Mode Voltage Range 

±10 

±13 


±10 

±13a 


V 

Common Mode Rejection Ratio 


-90 

-70 


-90 

-70 

db 

Power Supply Rejection Ratio 


-90 

-70 


-90 

-70 

db 

Input Impedance 

100K 

200K 


50K 

200K 


Ohms 

Output Voltage Swing 

(Rl = 5.0 kl2, Voc = ±15 V) 

20 

24 


20 

24 


Vp-p 

Power Dissipation 

(No Load, Vcc = ±15V) 


100 

150 


100 


mW 


Suggested Compensation Techniques 

RC Series Network Between Terminal 1 and 8; 1.5K ohms and 500 pf. 

For Minimum Number of Components; 

For IK ohm Input Non-Inverting Amplifier, A 24 pf Capacitor from Terminal 5 to Ground. 

For 10K ohm Input Non-Inverting Amplifier, A 50 pf Capacitor from Terminal 5 to Groun . 

For A Voltage Follower Amplifier, A 100 pf Capacitor from Terminal 1 to Ground and a 33 pf Capacitor 
from Terminal 5 to Ground. 

For Applications of Closed Loop Gains of 40 db or greater. No Compensation is required. 

For Additional Compensation and Performance Information Refer to the 810 Datasheet. 
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lirr i^tAt 


The Amelco 813 Dual Operational Amplifier Is constructed on a single monolithic silicon 
substrate using planar epitaxial techniques. The collector pull-down resistors are externally 
applied thereby permitting a variety of loads and applications. The outputs of these two high 
performance operational amplifiers may also be ‘OR’ed as a dual comparator or used as 
diodes In low threshold rectifying circuits. 



Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 
813CJ 

' ^Package 

—Temperature Range 
-Circuit 


NOTES: 1. Short circuit may be to ground or either supply. 




































ELECTRICAL CHARACTERISTICS at 25^C, Vcc = ±10 V (Unless Otherwise Specified) 


813C 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

Input Offset Voltage 

Rs = 100Q 


2.5 

4.0 

mV 

Input Offset Current 


0.5 

2 

M 

Input Bias Current 


1.5 

5 


Large Signal Voltage Gain 

Vout=±5V 

6,000 

20,000 



Power Consumption 



120 

mW 

Propagation Delay 

(See Figure 2) 


400 

500 

ns 

Recovery Time Differential Mode 

(See Figure 3) 


600 

800 

ns 

Channel Separation 

(See Figure 1) 


0.3 

0.5 

Volts 


FIGURE 1 

CHANNEL SEPARATION 


200k 



FIGURE 2 

PROPAGATION DELAY 



FIGURE 3 
RECOVERY TIME 



-Vo 


-Vo- 

puiM Mporotion* 20|iS 







UNEAR aRCUIT 
OPERATTONAL AMPUFER 


The Amelco 819 Operational Amplifier is constructed on a single monolithic silicon substrate 
using planar epitaxial techniques. The unique simplicity of this design results in a low cost, 
high performance amplifier. It is ideatly suited for applications requiring high common mode 
range, high input impedance, and low current and voltage offsets and offset drifts, and low 
power. 


JANUARY 1968 

819 


E PACKAGE 

|-:ii I 


. 040 -I— — 
OIO'^ .500 
MIN. 



040 
j MAX. 


INVERTING 

5I0 


5I0 

-VVA/- 

NON-INVERTING 


J26.5K 


J20K 

i 5(7) 


.029 


PIN 4 IS INTERNALLY CONNECTED TO CASE 


H PACKAGE 


OUTPUT 



.017 TYP-^^^ -J ^.050 
--ir^.004 TYP. 


NUMBERS IN ( ) REFER TO 
PACKAGE. 


SIDE VIEW 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature Range 

819B 

-65°C to +150°C 

Operating Temperature Range 

-55°C to+125°C 

Maximum Supply Voltage 

±18V 

Operating Voltage 

±15V 

Differential Input Voltage 

±15V 

Input Voltage 

±15V 

Internal Power Dissipation 

300 mW 

Output Short Circuit Duration 

Continuous 

Lead Temperature, 1/16 inch from case, 

+300°C 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 


Package 

Temperature Range 
Type 


10 seconds max. 



AMELCO SEMICONDUCTOR 1300 Teffat Mountain Vii&w ^ Calif* 04040 


ateledyne company 


, mom (4(S) TWX: (910) 379-6494 


Printed in U.S.A, 


6107 











JANUARY 1968 


UNEAR CIRCHflT 

DB^RBWflAL AMPUFiBR 


831 


This low-level differential amplifier consists of five NPN transistors and associated resistors 
constructed on a single silicon chip. The amplifier design features tight thermal coupling, 
close beta and Vg^ match with common-mode feedback. Because of its design, the amplifier 
exhibits extremely low drift characteristics and excellent stability over a wide temperature 
range. 


E PACKAGE 






N 4 iS INTERNALtY CONNECTED TO CASE 


H PACKAGE 


iio 

.OITTyR-J^— -J ^.090 


TEMPERATURE RANGE: 


Storage 

831A 

831B 

-es^^c to-l-ISO^C 

831C 

-65Xto-f-150°C 

831D 

-65®C to-M50°C 

Operating 

-ss'cto+ias'c 

-25°C to -|-85®C 

O'C to TO^C 


POWER SUPPLY REQUIREMENTS: 

-1-12 Volts at 4.0 mA typical, 5.0 mA maximum 
—12 Volts at 4.0 mA typical, 6.0 mA maximum 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 


831DE 


Package 

Temperature Range 
Circuit 



Printed in U.S.A. 


6108 









SINGLE ENDED GAIN 
AND 

PHASE SHIFT VS. FREQUENCY 


FREQUENCY{Hi) 


NORMALIZED INPUT 
IMPEDANCE 
VS. 

TEMPERATURE 




NORMALIZED INPUT 
OFFSET CURRENT 
VS. 

TEMPERATURE 



TEMPERATURE-•€ 


NORMALIZED 
SINGLE ENDED 
OUTPUT VOLTAGE AND 
OUTPUT OFFSET VOLTAGE 
VS. 

TEMPERATURE 



-80 -40 0 40 80 

TEMPERATURE-*0 


-80 -40 0 40 80 <20 

TEMPERATURE-•€ 



1.4 
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1.3 

o Z 

1.2 
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l.l 

5“ 

1.0 
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08 

z 
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-0 


NORMALIZED SINGLE 
ENDED OUTPUT 
IMPEDANCE VS. TEMPERATURE 
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TEMPERATURE-‘C 


NORMALIZED 
DIFFEREN^^IAL GAIN 

TEMPERATURE 



-80 -40 0 40 80 120 

TEMPERATURE-*C 
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ELECTRICAL CHARACTERISTICS at 25° C Unless Otherwise Noted 


CHARACTERISTICS 

831A 

831B 

831C 

831D 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

OUTPUT CHARACTERISTICS 

Single Ended DC Output Voltage 
(Both Inputs at Zero Volts) 

6.0 

7.0 

8.0 

4.5 

7.0 

9.5 

2.5 

7.0 

11.5 




Volts 

Differential Output Offset Voltage"’ 

(With Zero Input Voltage) 


1.0 

2.0 


— 

2.5 

5.0 


5.0 

9.0 




Volts 

Differential Output Offset Voltage"’ 
(Referred to Input) 


2.5 

5.0 


8.0 

17 


20 

40 


10 

40 

mV 

Single Ended Dynamic Range 
(No Load) 

6.0 

6.8 


6.0 



5.0 



5.0 

6.0 


Volts 

Single Ended Output Impedance 


5.0 

6.0 


5.5 

7.0 


5.5 

7.0 


5.5 

7.0 


Mean Differential Output Voltage Drift"’ 
(Referred to Input) 

-55°Cto+125°C 
-25°C to +85°C 


2.0 

4.0 


5.0 

10 


10 





^V/X 

INPUT CHARACTERISTICS 

Input Offset Current 
(Input Voltage = 0) 


0.2 

2.0 


1.0 

5.0 


1.0 

10 



2.0 

mA 

Input Impedance 

20 

40 


10 

20 


5.0»> 

20 


5.0 

20 


Kn 

Mean Input Offset Current Drift"’ 

(Input Voltage = 0) 

-55°C to +125°C 


2.0 



5.0 








nA/°C 

TRANSFER CHARACTERISTICS 

Differential Gain (No Load) 

400 



300 



250»' 



200»' 




Differential Gain (No Load with 

Pins 1, 5, and 11 Tied Together) 


2000 



2000 



1500<‘> 



15001- 



Bandwidth (—3 db) 

300 

400 


300 

400 


o 

o 

C\J 

400 


250'=' 

400 


kHz 

Common Mode Rejection 
(CM Input Voltage = 

I.OVpp, 100 Hz 


-100 

-90 



-80 



-60»’ 


-80 

-60'” 

db 

Common Mode Input Range 

-2.0 


“+iT 

-2.0 


+1.0 

-1.0 


+ 1.0 

-1.0 


+ 1.0 

Volts 

Power Supply Rejection 
(+12 V or —12 V Supply) 

-80 


-70 


-70 

-60 


-70 



-70 

-50 

db 


NOTES: (1) The differential output offset voltages given are for untrimmed devices. The offset voltage for all devices can be ad¬ 
justed to zero by means of a trim potentiometer connected across pins 1, 5, and 11 as shown in test circuit for balancing 
the amplifier. 

(2) The mean differential output voltage drift referred to the input is given by 

Output Offset Voltage (125®C) Output Offset Voltage {—55°C) 

Differential Gain (125°C) Differential Gain (—55°C) 

(125‘»C) — (-55°C) 

The mean input offset current drift (V,^ = 0) is given by 

Input Offset Current (125®C) — Input Offset Current (—55°C) 

(125®C) — (-55°C) 


(3) When balanced with a 1000 ohm potentiometer across pins 1, 5, and 11. 

(4) When balanced with a fo ohm potentiometer across pins 1, 5, and 11. 
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The Amelco 841 Operational Amplifier is constructed on a single monolithic silicon substrate 
using planar epitaxial techniques. Input and output overvoltage and short circuit protection 
coupled with the elimination of latch up problems result in an excellent general purpose 
amplifier. Proper pin arrangement makes the 841 a direct replacement for the 709 and 
LM101 operational amplifiers for most applications. Frequency compensation is accomp¬ 
lished with a single external capacitor and permits the user to shape his open loop fre¬ 
quency response and improve the slew rate magnitude depending upon the compensation 
value. 


E PACKAGE 


NON INVERTING 
INPUT 

3o^ 





.028 Zgg 

PIN 4 IS INTERNALLY CONNECTED TO CASE 


SCHEMATIC DIAGRAM 


Note: NUMBERS IN PARENTHESES ARE FOR DUAL IN LINE CONNECTIONS. 


Storage Temperature Range 

841B 

-65»C to -flSO'C 

841C 

-65»C to +150°C 

Operating Temperature Range 

-55“C to -f125‘’C 

OX to+IOOX 

Lead Soldering Temperature (60 sec) 

300“C 

300 X 

Power Dissipation (Note 1) 

500 mW 

500 mW 

Supply Voltage 

±22 V 

±22 V 

Input Voltage (Note 2) 

±15 V 

±15 V 

Differential Input Voltage 

±30 V 

±30 V 

Output Short Circuit Duration (Note 3) 

Indefinite 

Indefinite 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 

841 BE 


Package 

Temperature Range 
Circuit 


NOTES; 1. Rating applies for case temperatures to 125°C; derate linearly at 6.5 mW/^C for ambient temperature above -|-75'’C. 

2. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply voltage. 

3. Short circuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C ambient 
temperature. 



SiMiC 


ATEIEOVHE COMPANY 
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Phone {415)966-9241 TWX: (910) 379-6494 


Priated in U S.A. 
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ELECTRICAL CHARACTERISTICS at 25°C and Vcc = ±15 V (Unless Otherwise Specified) 


PARAMETER 


Input Offset Voltage (Rs < 10 Kn) 


Input Offset Current 


Input Bias Current 


Input Resistance 


Large-Signal Voltage Gain (Rl > 2 Kn) 


Output Voltage Swing (Rl > 10 KJ2) 
_ (Rl > 2 KJ2) 


Input Voltage Range 


Common Mode Rejection Ratio (Rs<10 Kn) 


Supply Voltage Rejection Ratio (Rs<10 Kn) 


Power Consumption 


Transient Response (unity gain) 

V|N = 20 mV, Cc = 30 pF 
Risetime . Rl = 2 Kfi 
Overshoot Cl<100pF 


Slew Rate 
Non-Inverting 

(Unity Gain) Rl > 2 Kfi, C^ = 30 pF 
Rl > 2 Kn, Cc = 3 pF 
(Gain > 10) Rl > 2 Kn, C^ = 0 pF 
Rl > 2 Kn, Cc = 3 pF 

Inverting 

(Unity Gain) Rl > 2 Kn, C^ = 3 pF 
(Gain > 10) Rl > 2 Kn, C^ = 0 pF 
Rl > 2 Kn, Cc = 3 pF 


The following specifications apply for 

~ *^A — *^max 

Input Offset Voltage (Rj < 10 Kn) 

Input Offset Current 
Input Bias Current 

Large-Signal Voltage Gain (Rl > 2 Kn) 
Output Voltage Swing (Rl > 2 Kn) 
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The 901 BE and 901CE are epitaxial integrated circuits. Precise device design in conjunction 
with exacting photoetching techniques have resulted in a VHP monolithic amplifier suitable 
for video and IF amplifier applications in excess of 50 MHz. 



E PACKAGE 


■040 ,185 

.010 1 .165 


T.J 0 



L-:3zg 

.335 


8 LEADS 
021 


X 

.22 0 

/\ 
45* / 




^5“ ^ 




.034 X .045 
028 .029 

•PIN 7 IS INTERNALLY CONNECTED TO CASE 


ABSOLUTE MAXIMUM RATINGS 


Total supply voltage between pins 3 and 7 

15 volts 

Storage temperature 

-65®C to +150*^0 

Operating temperature 

901 BE 

-55®C to+125*C 

901 CE 

O^C to yo'^c 


SUPPLY VOLTAGES 

I Pin 3 to ground 


+12 volts, 12 mA Typical 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 


Package 

Grade 

Type 



wo fiMICONIHiCTOR 1306 Terra Mia Ave.» (Woyntain View • Catif. 94040 


ATIlEDVNE CCMJWY. .pfeorna <41S) %o-924i TWXj <9io) 370-0404 


Printed in U S.A. 


6201 

















ELECTRICAL CHARACTERISTICS at 25°C (Unless Otherwise Noted) 


CHARACTERISTICS 

MIN. 

TYP. 

MAX. 

UNITS 

OUTPUT CHARACTERISTICS 

Dynamic Range (no load) 

+25X 

Temp* 

5.0 

4.0 

7.0 


Vp-p 

Output Impedance 


520 


Ohms 

DC Output Level 


8.7 


Volts 

INPUT CHARACTERISTICS 

Input Impedance 


520 


Ohms 

Input Signal Level 



260 

mVp.p 

TRANSFER CHARACTERISTICS 

Voltage Gain 

22 

24 

26 

db 

Gain Variation 

Temp* 


±0.3 


db 

Gain Variation (DC to 10 MHz) 

-0.5 


+0.5 

db 

Bandwidth (—3.0 db) 

40 

60 


MHz 


* Limit applies for “B” grade unit for —55®C to +125°C, 
Limit applies for “C” grade unit for 0®C to 70®C. 


Voltage Phase Lag vs Frequency 



Gain vs Temperature 



Gain vs Frequency 



Percent Harmonic Distortion 
vs 

Power Output (Milliwatts) 



POWER OUT (MW) 


Dynamic Range 
vs 

Temperature 



-60 -20 0 20 40 60 80 lOO I20 I40 


TEMPERATURE ("C) 
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The 903BR and 903CR are epitaxial monolithic circuit suitable for oscillator, video and IF 
amplifier applications, including frequencies in the VHF Band. 



R PACKAGE 



DIA 

.305 


185 

.165 J 

r .'s 

L 


125 

009 


500 

MIN 

1 . 


10 LEADS 
021 

—m DIA 


.370 
^ .335 



028 .029 


PIN 6 IS INTERNALLY 
CONNECTED TO CASE 


ABSOLUTE MAXIilllUM RATINGS 


Storage Temperature 

-65°Cto-h150°C 

Operating Temperature 903BR 

903CR 

-55‘^Cto4-125°C 

OX to 70X 

Total supply voltage between pins 4 and 8 
(See Test Circuit) 

15 Volts 


POWER SUPPLY REQUIREIIAENTS 


4-12 Volts at 8.0 mA typical 


—6 Volts at 4.0 mA typical 



Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 


903BR 



Package 

Temperature Range 
Circuit 


AMELCO SEMiCONDUCTOR 1300 Term Bella Ave.♦ Mountain View® Catif, 94040 


ATELgPYNE COMPANY 


Phone (415) 968-9241 


TWX; (910) 379-6494 



Printed in U.S.A. 


6202 















DC LEVEL (Vqc) 


ELECTRICAL CHARACTERISTICS at 25°C (Unless Otherwise Noted) 


CHARACTERISTICS 

MIN. 

TYP. 

MAX. 

UNITS 

OUTPUT CHARACTERISTICS 





Dynamic Range (Note 1) 

3.0 

4.0 


V 

p-p 

Temp.* 

2.5 

3.5 


DC Level (Pin 8) 

2.4 

3.0 

3.4 

Volts 

Output Admittance 


7.0 

15 




0.6 

1.5 

mmhos 

INPUT CHARACTERISTICS 





Input Admittance 

-10 

-25 


Pf 



10 


mmhos 

TRANSFER CHARACTERISTICS 





Voltage Gain 

13 

15 

17 

db 

Bandwidth (—3 db) 

60 

110 


MHz 


Note 1: f = 500 kHz measured from pin 4 to Ground (see test circuit) 
* Limit applies for “B” grade unit for —55®C to +125®C, 

Limit applies for “C” grade unit for 0°C to 70®C. 


500 .02 



Gain 

vs 

Freq. 



f-FREQUENCY (MHz) 


DC Level & Dynamic 
Range vs Temp. 



-lOO -75 -50 -25 0 25 50 75 lOO 125 150 

TEMPERATURE CO 


Gain 

vs 

Temp. 



TEMPERATURE CO 
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This versatile high frequency device may be used as: 


• Tuned Emitter Coupled Amplifier 

• Tuned Cascode Amplifier with AGC 

• Mixer 

• Modulator 
9 Oscillator 

• Video Amplifier 

• Differential DC Amplifier 

• Numerous other applications 

Available terminals allow the user to tailor the amplifier to his requirements, including selec¬ 
tion of biasing configuration. 


E PACKAGE 



FIGURE 


10 8 




PIN 5 IS INTERNALLY CONNECTED TO CASE 


ABSOLUTE MAXIMUM RATINGS 

Total Supply Voltage 30 

Storage Temperature —6 


_^1B_ 

30 Volts 

-65°C to -h150®C 


_9JI1C_ 

30 Volts _ 

-65°Cto +150®C 


Operating Temperature 

~-55°Cto -|-125°C 

Oto lOOX 

Maximum Operating Voltage 

24 Volts 

24 Volts 

Power Dissipation 

230 mW 

230 mW 

Voltage between 1 and 7 

±5 Volts 

±5 Volts 

Voltage between 4 and 6 

±5 Volts 

±5 Volts 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 


Package 

Grade 

Type 


AMELCO SEMICONDUCTOR 1300 Terra Bella Ave. .’Moerttain View • Cal94040 



ATELEOYNE COMPANY 


Phone (415} 90e'9241 TWX; J910) 379-6494 


Printed in U.S.A. 


6203 











ELECTRICAL CHARACTERISTICS AT +25°C & Vcc = + 12 V. (Unless Otherwise Specified) 




TEST 







PARAMETER 

SYMBOL 

CONDITIONS 

BIAS 

FIG. 

MIN. 

TYP. 

MAX. 

UNITS 


DC CHARACTERISTICS 


DC Output Voltage 

VoDC 

ein = 0 

d 

27 

4.5 


9.5 

Vdc 

Power Supply Drain Current 

IPS 

ein = 0 

d 

27 


8.0 

10 

mA 

Input Offset Voltage 

Vio 

*8 ~ ^0 

b 

27 


0.3 

5.0 

mV 


EMITTER COUPLED CHARACTERISTICS (Input Signal < 10 mv RMS) 


Input Conductance 

Gn 

455 kHz 

b 

16 


0.30 

0.40 

mmhos 

Output Conductance 

G22 

455 kHz 

b 

16 


0.01 

0.04 

mmhos 

Magnitude of Forward 
Transadmittance 

IY 2 , 1 

455 kHz 

b 

16 

17 

22 


mmhos 

Magnitude of Reverse 
Transadmittance 

|Y, 2 l 

200 MHz 

b 

16 


0.1 


mmhos 

Tuned Power Gain 

Ap 

10.7 MHz, BW = 470 kHz 

b 

16 


24.6 


db 

Tuned Power Gain 

Ap 

100 MHz, BW = 5MHz 

b 

16 


22.7 


db 


CASCODE CHARACTERISTICS (Input Signal < 10 mv RMS) 


Input Conductance 

G|i 

455 kHz 

b 

5 


1.0 

2.5 

mmhos 

Output Conductance 

G 22 

455 kHz 

Connect pin 1 to 7 

b 

5 


0.01 

0.04 

mmhos 

Magnitude of Forward 
Transadmittance 

|Y„| 

455 kHz 

Pin 1 grounded 

b 

5 

25 

40 


mmhos 

Magnitude of Reverse 
Transadmittance 

|Y,J 

200 MHz 

b 

5 


0.001 


mmhos 

Tuned Power Gain 

Ap 

100 MHz 

Pin 1 grounded 

BW = 5 MHz 

b 

5 


27.5 


db 

Tuned Power Gain 

Ap 

200 MHz 

Pin 1 grounded 

BW = 6MHz 

b 

5 


25 


db 


Total Supply Current vs Supply Voltage 



FIGURE 2 

BIASING CONSIDERATIONS 


Current Source - Diode Current Ratio 
vs Current Forced Through Diode Chain 



1 23456789 10 

Current Forced through Diode Chain mA 


FIGURE 3 


DC biasing of the 911 is achieved through monolithic matching of diode-transistor characteristics. Combinations of resistors R1 and 
R2 may be chosen to force a desired current from Vcc to ground through a three diode chain. If pin 4 is connected to pin 6 directly, 
through an inductor, or resistor having DC resistance less than 100 ohms, approximately the same current will be established in 
Q3 as is forced in the diode chain. (See figure 3.) 

A DC reference voltage appears at pin 3, which may be used to bias the differential amplifier bases, pins 1 and 7. (See figure 4.) 
The reference voltage is approximately the minimum voltage required to operate the current source transistor, permitting maximum 
available output voltage swing in Q1 and Q2 under all conditions. 


Currents other than those forced by the Internal resistance may be obtained from a given supply voltage with an external resis¬ 
tance from Vcc to pin 3, but care should be taken not to exceed the rated maximum total dissipation. (See figure 2.) 


















DC Reference Voltage (Pin 3 to 5) vs Diode 
Chain Current and Supply Current 



2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 
Reference Voltage, pin 3 to 5, Volts 

FIGURE 4 


CASCODE OPERATIOW 

The common-emitter, common-base, or cascode, configura¬ 
tion is useful as a tuned RF or IF amplifier to 250 MHz. Two 
common-base stages are formed by the differential pair, Q1 
and Q2, which may be used as a gain control system by 
applying a differential gain control voltage between pins 1 and 
7. (Figures 11 and 13.) With Q1 cut off, maximum gain is 
obtained, being reduced as Q1 is progressively turned on and 
Q2 turned off. The input common-emitter transistor presents 
a nearly constant input admittance as AGC Is applied (Figure 
12 .) 

DC input bias is obtained through the input inductor from 
the bias chain, pin 4. 

Pin 3 may be used as the DC reference for the AGC input, 
to assure adequate bias voltage for the collector of Q3. 
Where large AGC voltages are used, an external resistive 
divider, from pin 3 to 1 to the AGC voltage may be used to 
optimize the DC AGC requirements. VAGC is defined as the 
voltage between pin 1 and 7. 

At some frequencies, bypassing may be required at pins 1, 
3, 4 or the Vcc connection. 


Definition of Bias Configurations 


BIAS 

CONNECT 

TYP. BIAS 
RESISTANCE 

a 

2 to 3, 

Vcc to 9 

1.25 kn 

b 1 

Vcc to 9 

2.5 kO 

c 

Vcc to 2 

5.0 kn 

d* 

2 to 8, 

Vcc to 9 

2.5 kl2 


* Bias “d” is the “General Purpose Amplifier” 
Configuration, with as collector load. 


100 MHz Cascode Test Circuit 



C.j=C 2 = 9-36 pf trimmer L.| = L 2 = 7t. /?16a.w.g. 

C 2 =C^ = 2-8 pf trimmer spaced 1 turn, 34” inside diam. 

FIGURE 5 



Output Capacitance, 















































































Resistance, Rp, OHMS mmho<; Input Resistance, R^, K OHMS 


Input Resistance & Capacitance vs Vcc 

71 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - \ - 1 - 128 


Output Resistance & Capacitance vs Vcc 


(Bias **b”, 10.7 MHz) 


2 4 6 8 10 12 14 16 18 20 

Supply Voltage, Vcc Volts 

FIGURE 8 

Forward Transadmittance vs Frequency 


^SSIiiTiSSs^ 


250MH2R 



100 

Frequency, MHz 

FIGURE 14 



2 4 6 8 10 12 14 16 18 20 

Supply Voltage Vcc Volts 

FIGURE 9 


Forward Transadmittance vs AGC Voltage 



1.0 MHz 10 MHz 100 MHz 

-200 -150-100 -50 0 +50 +100+150+200 

Frequency 

Vagc, mV pin 1 to 7 

FIGURE 10 

FIGURE 11 

Input Resistance & Capacitance 

Tuned Power Gain 

vs AGC Voltage 

vs AGC Voltage 



150-100 -50 0 +50+100+150 

-200 -150 -100 -50 0 +50 +100 +150 +200 

Vagc, mV (pin 1 to 7) 

Vagc, mV (Pin 1 to 7) 

FIGURE 12 

FIGURE 13 

Noise Figure vs Frequency 

Noise Figure & Optimum Source 


Resistance vs Vcc 



200 MHz Ropt 




8 10 12 14 16 18 20 

Vcc, Volts 

FIGURE 15 


































Input Resistance, K OHMS 


EMITTER COUPLED OPERATIOGM 


100 MHz Emitter Coupled Test Circuit 


The common-collector, common-base, or emitter-coupled con¬ 
figuration is useful as a symmetrically non-saturated limiting 
RF or IF amplifier to 150 MHz. Basically a differential ampli¬ 
fier, this configuration Is especially suited to FM IF strips 
using conventional Interstage tuning. While available gain Is 
lower and noise figure higher than the cascode, emitter 
coupled operation may be considered wherever fast recovery 
from large-signal overdrive or excellent AM rejection Is 
required. 

Q3 Is used as a current source, obtaining its bias from the 
diode chain. Current available from Q3 is shunted through 
Q1 or Q2, depending on input signal, and is equally divided 
when no signal Is present, assuring inherently symmetrical 
operation. DC bias for pin 7 Is obtained from the divider 
chain, and through the input inductor, the same bias Is 
applied to pin 1. 

For non-saturated operation, the output load must be chosen 
so that the collector voltage of the output transistor is higher 
than the DC reference voltage, with all source current shunted 
Into the output, for the particular bias levels used. 

At some frequencies, bypassing of pins 3, 6, 7, or the Vcc 
connection may be required. 



FIGURE 16 



100kHz 1MHz 10MHz 100MHz 1000MHz 


Frequency 

FIGURE 17 


Output Resistance & Capacitance vs Frequency 



CL 



Frequency 


FIGURE 18 


Input Resistance 8i Capacitance vs Vcc 


Output Resistance & Capacitance vs Vcc 



Supply Voltage, Vcc, Volts 


Supply Voltage, Vcc, Volts 


FIGURE 19 


FIGURE 20 


Output Capacitance, 



































Input Resistance, Rp, K OHM 


Forward Transadmittance vs Frequency 


Forward Transadmittance vs Vcc 
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FIGURE 21 



2 4 6 8 10 12 14 16 18 20 

Supply Voltage, Vcc, Volts 

FIGURE 22 


Input Resistance & Capacitance vs input 
Signal Level 



100 200 300 400 

RMS Input Voltage mV 

FIGURE 23 


500 


Limiting Characteristic 
Output Power vs Input Power 



-50 


-40 


-30 -20 

Input Power, dbm 

FIGURE 24 


-10 


Noise Figure vs Frequency 



10MHz 100MHz 1000MHz 

Frequency 

FIGURE 25 


Noise Figure & Optimum Source Resistance 
vs Vcc 
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FIGURE 26 
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Vout, p-p Volts DC Output Voltage, Volts 

(undipped) Dynamic Range 


DIRECT COUPLED OPERATION 

Convenient self-contained biasing, excellent monolithic match¬ 
ing, and high gain-bandwidth product make a wide variety of 
applications possible using resistive loads. 

Bias “d”, the “General Purpose Amplifier”, uses R2 as col¬ 
lector load for a single-ended output, differential input am¬ 
plifier, with no external components required, and with large 
dynamic range for all supply voltages. 

By choosing the proper external load resistor, bias configu¬ 
ration, and supply voltage, video amplifiers may be con¬ 
structed to meet specific gain and bandwidth requirements, in 
either cascode or emitter coupled form. 

With matched pairs of external load resistors, true differen¬ 
tial DC amplifiers may be constructed, with large common¬ 
mode input range, input offset voltages typically 0.3 mV, and 
monolithically matched, self-contained current sources easily 
tailored to specific operating point requirements. 


Direct Coupled Test Circuit 
(Connect Pins 2 and 8 For Bias "d") 



General Purpose Amplifier Voltage Gain, 
DC Output Voltage & Dynamic Range vs Vcc 



50 

*o 

40 .E 
<0 
O 

30 o 

O) 

CO 

20 I 
10 


2 4 6 8 10 12 14 16 18 20 


Supply Voltage, Vcc, Volts 


Cascode & Emitter Coupled Video Amplifiers 
Voltage Gain & Load Resistance vs Bandwidth 
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FIGURE 28 


FIGURE 29 


Cascode & Emitter Coupled Video Amplifiers 
Dynamic Range vs Load Resistance 


Cascode Video Amplifier Voltage Gain & 
Dynamic Range vs AGC Voltage 



IK 2K 



12 

10 

8 

6 

4 

2 


Load Resistance — OHMS 


Vagc, mV (pin 1 to 7) 


FIGURE 30 


FIGURE 31 
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Vout, p-p Volts 
(undipped) 















HTOEW CIRCUIT 
ciuAb iNPtn: 


JANUARY 1968 


2001BE 


INPUTS DTL COMPATIBLE (USES PL 580) 

USE FOR CORE, CABLE. AND LAMP DRIVER 

HIGH CURRENT CAPABILITY—UP TO 250 mA 

HIGH VOLTAGE CAPABILITY—40 VOLTS BVcex 

LOGIC FLEXIBILITY—4 INPUT NAND WITH INHIBIT (NOR) INPUT 


E PACKAGE 






034 

.028 


PIN 5 IS INTERNALLY CONNECTED TO CASE 


ABSOLUTE MAXIMUM RATINGS 

(25°C Free Air Temperature unless otherwise noted) 


Maximum Voltage Applied to Pin 8 

40 Volts 

Maximum Voltage Applied to Pin 10 

6.8 Volts 

Power Operating 

800 mW 

Operating Temperature 

-55®0 to4-125°C 

Storage Temperature 

~65®C to+150^0 


Complete part number desig¬ 
nation consists of four digits 
and two letters, for example: 


2001 BE 


Package 

Grade 

Type 


AMEiCO SEMICONDUCTOR 


ATELEDYNE COMPANY 


1300 Terra 8«Ha Ave.< Mouflfairt View * CaliL 94040 


Piiorte (415) 9^-9241 tIVX: (910) 379*6494 


Printed m U S A. 


7001 









ELECTRICAL CHARACTERISTICS (Vcc = +5.0 Volts, Pins 5 and 7 Grounded) 

CHARACtERISTICS MEASURED tYP. 

Vql (Output Low) with V, == Vj = V 3 = V 4 = V 9 =: 2.0 Volts, Ig = 250 mA Vg 

IcEX (Output High) with V, or Vj or V 3 or = 1.0 Volts, V, open, Vg = 40 Volts Ig 

Vqhb (Buffer Output High) with V, = == V 3 = V^ = V, = 2.0 Volts ~ V^ T 

Vqlb (Buffer Output Low) with V, or V 2 or V 3 or V 4 = 1.0 Volts, V 9 open Vg 

Ip (Input Current of Pin 1, 2, 3, 4, or 9) Pin under test at 0 Volts, other inputs open I, _4 9 

tj,„ (Switch Turn-On Time) (See test conditions Figure 1) 

^off I Switch Turn-Off Time) (See test conditions Figure 1) M 


70 

~ 110 
TYPICAL SWITCHING TIMES 


MAX. 

UNITS 

400 

mV 

5.0 

fiA 


Volts 

100 

mV 

- 1.6 

mA 

160 

ns 

220 

ns 


FREQ. = IMNs 
P.W. = 500 ns 


PIN 10 = Vcc = 5V 


PIN 5. PIN7 6N0 



—O OUTPUT 
: C ^ 10 pf 

FIGURE I 



LAMP DRIVER- 

INPUTS FROM o- 
DECADE o 
COUNTER, o- 
ETC. ^ 


LATCHING RELAY- 

UNLATCH I 
INPUTS i 


Z5X 

TEMPERATURE 
3 • #321 BULBS 



LAMP TEST 


-1-28 V DC 



LATCH INPUT 09 


-1-28 V DC 


Relay will unlatch if any input (1, 2, 3) goes low. 
DTpL INTERFACE DRIVER- 



OUTPUT 

(Logic levels selected 
by Vqc) 


Rl > 160Q at Vcc = 40 VOLTS 

Rl^ 80Q at Vcc = 20 volts 

HIGH-CURRENT LINE TRA NSMITTE R- 

INVERTING o- \ 

INPUTS O-I P 


^ _ r-o-ta _; 


50Q CABLE 


> OUTPUT 


NON-INVERTING INPUT 


Vcc 

(UP TO -E12 V) 


NOTE: If only non-inverting input Is used, one of the inverting inputs must be grounded. 

-^1^ AMEiCO SEMICONDUCTOR • A TELEDYNE COMPANY • 1300 Terra Bella Ave.* Mountain View •Calif. 94040 • Phone (415) 968-9241 • TWX? (910) 379-6494 
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These gates are designed for general purpose high level signal switching, scanning, multi¬ 
plexing, A/D conversion, telemetry and chopper applications. They feature high switching 
speed plus the capability of handling high level AC signals at frequencies in excess of 1 MHz. 

The elements provide the necessary isolation between the data signal and the drive signal 
without the use of a transformer and have zero offset voltage. Internal diode requires no ex¬ 
ternal capacitor for switching application. 


ABSOLUTE E\^AXIMUM RATINGS 

Storage Temperature Range 1 

-65°C to +165°C 

Operating Temperature Range 

-55°Cto -M25®C 

Power Dissipation at T^ = 25®C 

0.8 Watt 

Tc = 25®C 

2.0 

Derating factors 


»JA 

4.0 mW/°C 


E PACKAGE 


j—I 




ELECTRICAL CHARACTERISTICS AT +25°C 
(Unless Otherwise Specified) 


PARAMETER 

DC Output 
Voltage Range 

2107BE 

2110BE 

Drain-Source 
On Resistance 

2107BE 

211 QBE 

2107BE 

211 QBE 


TPQT 

SYMBOL CONDITIONS MAX. UNITS 

^OUT 

See Figure 1 ±5 Volts 

See Figure 1 ±10 


Vss = 0 


Id = 1.0 mA 

Vr.s = 0, 


Complete part number desig¬ 
nation consists of three digits 
and two letters, for example: 


2107BE 


Package 

Temperature Range 
Circuit 



Printed in U S A. 


AMELCO SEMICONDUCTOR 1SOO Te^rra Bella Ave.« Motirtt^in View • Cailf. 94040 


ATEIEDYNE COMPANY Phone (415) 968-9241 TWX: (910} 379-6494 


7101 
















PARAMETER 

SYMBOL 

TEST 

CONDITIONS 

MIN. 

TYP. 

MAX. 

UNITS 

Turn-On Time 

‘on 

See Figure 1 


350 

700 

nsec 

Turn-Off Time 

^off 

See Figure 1 


360 

700 

nsec 

Drain-Gate 

Capacitance 

^dgo 

Vcs = 10 V 
ls = 0 

f = 1.0 MHz 



5.0 

pf 

Source-Gate 

Capacitance 

^sgo 

Vss = 10 V 

Id = 0 

f = 1.0 MHz 



5.0 


Drain Cutoff Current 

*D(OFFf 

Vos = 20 V 

Vgs = -7.0V 

Vos = 20 V 

Vgs = -7.0 V, = 85°C 


0.2 

20 

1.0 

nA 

Gate-Channel 

Breakdown Voltage 

BVess 

ls = 1.0/.A 

Vos = 0 

30 



Volts 

Collector-Base Cutoff Current 

•CBO 

m < 

II 

il 

O II 

CO 

o 

< 


- 

10 

nA 

Collector-Gate 

Breakdown Voltage 

®VcBO 

lc = 10 /tA 
ls = 0 

40 



Volts 

Collector-Emitter 

Sustaining Voltage 

VCEO 


40 



Volts 

Emitter-Base 

Breakdown Voltage 

®^EBO 

Ie = 0.1 mA 

lc = 0 

5.0 



Volts 

DC Current Gain 

hpE 

\q = 10 mA 

VcE^IOV 

40 




AC Output 

Voltage Range 

2107BE 

2110BE 

®OUT 

See Figure 2 


5.6 

10 


a. 

1 

Q. 

> 


Output Capacitance 
vs 

Drain-Source Voltage 


PNP 

Transfer 

Characteristics 






-1- 

If-tOjiA 

_ 




Cl 
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-^ji* 
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■ 

“ 





'CE 




(OHMS) 


















: 5 lOn 


:220jn. 


Figure 1. DC input Test Circuit 


DUTY CYCLES 5% 10% 
VSW 50% 


<QI|jSEC-J 1«-1 I |#-O.I|iSEC 

pOpSEC-H h-l 

.-♦i H-^IOOpSEC 

I I (Output wdveform manifold 
• 1 ,1 during this time.) 

(See toble I for conditions) 


22on 


Figure 2.; AC Clipping Test Circuit 


TABLE 1 


gttOBfe 

-iav' 


2 ^ 078 ? 


AMELCO SEMICONDUCTOR * A TELEDYNE COMPANY • 1300 Bella Phone (415) $68-9241 




This Analog Switch is used for high level multiplexing, A/D conversion, telemetry, and chop¬ 
per applications. It features high switching speeds and has the capability of handling ac 
signals with frequencies in excess of one megahertz. 


F Package 


I 030 .130 

I Xmax 



.036 

CENTRAL 


A'' ® 4) o ^ 
^3^* ? ®7 




/ 036 

I .026 

.008 R MAX 4 PLACES 


PIN 6 COMMON TO CASE 


(Mechanical Equivalent) 


Storage Temperature 
Operating Temperature 
Power Dissipation @ T^ = 25®C 
Thermal Resistance @ T^ = 25®C 

^JC 


-65°C to+150°C 
-55®Cto +125®C 


50°C/Watt 

110‘»C/Watt 


Complete part number desig¬ 
nation consists of four digits 
and two letters, for example: 


2114BF 


Package 

Temperature Range 
Circuit 



AMEiCO SEMICONDUCTOR 130D Tmm Bern Ave. * MouMain Vimt. Cal!f. W4Q 


ATEIEDYNE COMPANY 


Phone (415) 965-9241 TWX: (910) 379-6494 


Printed in U.S.A. 


7102 













ELECTRICAL CHARACTERISTICS AT +25°C (Unless Otherwise Specified) 


PARAMETER 

SYMBOL 

TEST CONDfTIONS 

Lll 

m 

UNITS 

MIN. 

MAX, 

Static Drain-Source “ON” Resistance 

•'os 

lo = 1 . 0 mA.Vss=i =0 

lo = 1.0mA,Vssa=O.T^ = P5«C 


100 

150 


Drain-Gate leakage Current 

•ofOPR 

Vos*20V.Ves--7.0V 

Vos = 20 V. Vs5 = -7.0 V. = 85»C 


1.0 

60 

nA 

FET Gate-Source Breakdown Voltage 

^fBRIGSS 

ls = 1.0M.Vos=0 

35 


Volts 

Diode Breakdown Voltage 

Vr 

Ir==1.0M 

40 


Volts 

Drain-Gate Capacitance 

^dgo 

Vdc = 20V.Is = 0 

f = 1.0MHz 


5.0 

pf 

Source-Gate Capacitance 

Gjgo 

Ves = 20y,lD = 0 
f = 1.0 MHz 


5.0 


Turn-On Time 

‘on 

See Figure 1 


1.5 

/isec 

Turn-Off Time 

*off 

See Figure 1 


1.5 

^sec 

DC Voltage Range 

^OUT 

See Figure 2 

±9.0 


Volts 

AC Peak Voltage Range 

^OUT 

See Figure 2 

±9.0 


Volts 


FET npn pnp 

Common Source- Transfer Transfer 

Drain Characteristics Characteristics Characteristics 



Vce -COLLECTOR VOLTAGE (VOLTS) 


Drain-Source "ON" Resistance Drain-Gate Leakage Current 

vs 

Ambient Temperature Ambient Temperature 





























JANUARY 1968 



This Analog Switch Is used for high (ever mu|tjplexlngv A/D conversion, telemetry, and 
chopper applications and may be driven from TTL, DTL, RTL, or SHUL logic. It features 
high switching speeds and has the capability of handling ac signals with frequencies In 
excess of one megahertz. 


G PACKAGE 


T 


.030 

TMAX 

■ISO 

1 


> 1 

1 

.500 

MIN 

1 

J111L 

rrl .020 R 

MAX 

^GLASS SEAL 

•.9£1qia 

-016^''' 

12 LEADS 


.597 



(Mechanical Equivalent) 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 

-65°Cto+150°C 

Operating Temperature 

-55Xto+125X 

Operating Voltages 

±18 Volts 

Thermal Resistance @ T^ = 25®C 


^JA 

llO-’C/Watt 

^JC 

50'C/Watt 


Complete part number desig¬ 
nation consists of four digits 
and two letters, for example: 


2126 BG 

\ \ ^Package 
Y '—Temperature Range 
'—-—Circuit 



, AmELCO S^EMiCONDUCTOR - I3#t«firs Aw.* MiStjntairi View^^CaHf.94040 


a t lWM l OT l T I 0 11 . 1 m 1111 H I .I ll .1 111 1 111111 1 1 1 11 . . II .II.. 


AmeOVNE COMPANY 


TWX 


lujiiitiiiiiiiimfiriuiiiiim 





























































































ELECTRICAL CHARACTERISTICS AT +25°C (Unless Otherwise Specified) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMIT 

UNITS 

MIN. 

MAX. 

Static Drain-Source “ON” Resistance 

•'ds 

lD = 1.0mA.Ves = 0 

Id = 1.0 mA, V<^s = 0, T^ = 85®C 


65 

95 


Drain-Gate Leakage Current 


O 

o 

IT) 

00 

II 

> > 
o o 

I I 

II II 

0 0 

> > 

> > 
o o 

CM CM 

II II 

Q Q 

> > 


1.0 

60 

nA 

FET Gate-Source Breaktjown Voltage 

^(BRIGSS 

ls = 1.0M, Vds = 0 

35 


Volts 

Diode Breakdown Voltage 

Vr 

Ir = 1.0mA 

40 


Volts 

Drain-Gate Capacitance 

o 

a 

o 

Vdc = 20 V, Ic = 0 
i = 1.0 MHz 


7.0 

Pf 

Source-Gate Capacitance 

^sgo 

Ves = 20V. lt, = 0 

f= 1.0 MHz 


7.0 

pf 

Turn-On Time 

Ln 

See Fig. 1 


2.0 

fxsec 

Turn-Off Time 

! 

^off 

See Fig. 1 


2.0 

fisec 

DC Voltage Range 

^OUT 

See Fig. 1 

±8.0 


Volts 

AC Peak Voltage Range 

^OUT 

See Fig. 2 

±8.0 


Volts 


FET 

Common Source- 
Drain Characteristics 



0 0.5 1.0 

Vos- drain-SOURCE-VOLTAGE (VOLTS) 


NPN 

Transfer 

Characteristics 



0 20 40 60 80 100 

VcE -COLLECTOR-EMITTER VOLTAGE (VOLTS) 


PNP 

Transfer 

Characteristics 



VcE-COLLECTOR-EMITTER VOLTAGE (VOLTS) 


Drain-Source "ON" Resistance 
vs 

Ambient Temperature 



VTEMPERATURE (*0 


Drain-Gate Leakage Current 
vs 

Ambient Temperature 












:iZEDW RESISTANCE 




















HYBRID CIRCUIT 
SWITCH 

QUAD SINQLE POUE 
SINGLE THROW 


JANUARY 1969 


2128 BG 


The Amelco 2128BG is a quad analog switch for multiplexing, sample and hold, A/D con¬ 
version and chopper applications. 

Thin film techniques were used to combine four FET diodes, twelve thin-film tantalum 
resistors, four 2N2907 pnp transistors and four 2N4092 FET’s in one low profile TO-8 
header. As a result, a quad analog gate is available for military and industrial applications 
where more reliability, added performance, and more package density are required. 


13 


13 



13 


13 




G PACKAGE 


■ISO 


.540 ‘ 


.030 
■ MAX 


.500 

MIN 


.603 


-16 LEADS 
.021 


.016 


OIA 



.075 

TYP 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature 

-65®C to-i-150®C 

Operating Temperature 

-55°Clo+125°C 

Thermal Resistance 

= SO-C/Watt 
= llO'C/Watt 

Operating Voltages 

+V<.c =+18 Volts 
-Vcc =-18 Volts 


Complete part number desig¬ 
nation consists of four digits 
and two letters, for example: 

2128BG 

A A^Package 
\ '-“Grade 
'-Type 




AMSLCO semiconductor 1300 Terra BGl^a Ave.* Mountain View * Calif. 94040 
A TEIEDYNE COMPANY Ptione (41$) TWX: ($10} 379*6494 


Printed in U S A. 


7104 





ELECTRICAL CHARACTERISTICS at 25°C (Unless Otherwise Specified) 


PARAMETER 

SYMBOL 

TEST CONDITIONS 

LIMITS 

UNITS 

MIN. 

MAX. 

Static Drain-Source “ON” Resistance 

. fds 

Ip = 1.0 mA 



50 

Ohms 



Ip = 1.0 mA 

T^=:125"C 



90 

Ohms 

Drain-Gate Leakage Current 

*Dfofn 

Vos = 20 V 

Vss=-7.0V 



1.0 

nA 



Vos = 20 V 

Vss=-7.0V,T^ = 125"C 



1.0 

aA 

Turn-On Time 

‘on 

Figure 1, 2 = ±7 V 


1.0 

^sec 

Turn-Off Time 

*off 

Figure 1, 2 = ±7 V 


1.0 

fisec 

DC Output Voltage Range 


Figure 1 

±7.0 


Volts 

AC Output Voltage Range 

■ ®out 

Figure 1 

8.0 


Vp-p 



FIGURE I, TEST CONFIGURATION FOR TURN’ON TIME, TURN-OFF TIME 

DC OUTPUT VOLTAGE RANGE, AND AC OUTPUT VOLTAGE RANGE. 



-^1^ AMELCO SEMICONDUCTOR • A TELEDYNE COMPANY • 1300 Terra Bella Ave.» Mountain View Calif. 94040 • Phone (415) 968-9241 • TWX: (910) 379-6494 
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HYBRID CIRCUIT 
ORiRATIONAL AMPU FIER 

• tow POWER 

• HIGH VOLTAGE 


2404BG 

2405BG 


These Hybrid Operational Amplifiers are designed specifically for applications requiring 
very high input impedance and extremely low power consumption. Other outstanding elec¬ 
trical characteristics include extremely low offset currents and drifts, high open loop gains, 
and short-circuit protected output. 



G PACKAGE 




Complete part number desig¬ 
nation consists of four digits 
and two letters, for example: 


2404BG 


Package 

Temperature Range 
Circuit 



Printed m U.S.A, 


7401 









ELECTRICAL CHARACTERISTICS AT + 25°C (Unless Otherwise Specified) 


PARAMETER 

MIN. 

TYP. 

MAX. 

UNITS 

Open Loop Voltage Gain 

90 

100 


db 

Input Resistance 

10k 

100k 


Mn 

Input Bias Current 


40 

100 

pA 

Input Bias Current =; 126®C 


30 

100 

nA 

Input Offset Current 


15 

50 

pA 

Input Offset Current T^ = 125®C 


15 

50 

nA 

Input Offset Voltage 


3.0 

10 

mV 

Input Offset Voltage Drift = --65®C to *f 125®C 


5.0 

50 

/‘Vrc 

Common Mode Voltage Range 





(2404) 

8.0 

10 


±v 

(2405) 

16 

25 



Common Mode Rejection Ratio 


-90 

-74 

db 

Input Noise (See Figure 1) 


3.0 



Slew Rate (See Figure 2) 


2.0 


y/fisec 

Power Dissipation 





(2404) Vcc= ±15V 



55 

mW 

(2405) Vcc- ±30V 



110 


Power Suppiy Rejection Ratio 


-90 

-74 

db 

Output Voltage Swing RL = 10k 





(2404) 

1 

22 


Vp 

(2405) 

40 

50 




Output Voltage Swing 
vs. 

Frequency 

Unity Gain Configuration 



Output Voltage Swing 
vs. 

Frequency 
Gain of 100 



FREQUENCY (H*) 























POWER DISSIPAITION (mW) 


Voltage Gain 
vs 

Frequency 


VIIKZ 


Jill 

Hill 




iSu 


Voltage Gam 
vs 

Frequency 


FREQUENCY (Hi) 


00 

FREQUENCY (Hi) 


Voltage Gain 
vs 

Frequency 


«il! 




HiHn 











(2405)Vf.r»±30V^ 

... _ 

—— ‘ 
















(2404)Vr.f=±l5V 


■— 


—— 

KS 

- 






(2404)Vcc*tl2V 


—— 



h- 


HH 

HI 

HI 

HH 


HHHIiHiiHlll 

Hli 

HI 

HH 

HH 


.-L. 1 . 1„ . 




ZD 


20 0 20 40 60 80 iOO 120 

TEMPERATURE CO 


Output Voltage 
vs 

Load Resistance for 
Unity Gain 


iOK lOOK IM lOM 

FREQUENCY (Hi) 

LOAD RESISTANCE (Ohms) 

Power Dissipation 

Open Loop Voltage Gain 

vs 

vs 

Temperature 

Temperature 


-60 -40 -20 


0 20 40 60 80 100 120 

TEMPERATURE CO 
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The Amelco 2741 operational amplifier combines the superior performance of the widely 
accepted 741 operational amplifier with the high impedance characteristics of a matched 
field effect transistor input stage. It Is intended for use in applications requiring extremely 
low bias and offset currents such as high impedance filter sections and integrators. Equally 
versatile in general feedback applications, the 2741 Incorporates output short-circuit pro¬ 
tection, input overvoltage and “latch-up” immunity, internal 6 db/octave frequency compen¬ 
sation, and external offset voltage null capability. The electrical parameter strong points 
include high gain, large common mode rejection over a wide range of input voltage, low 
power dissipation and excellent input characteristics. Available In a flat package or TO-8. 



ABSOLUTE n/lAXIMUM RATINGS 


SPECIFICATIONS 

NOTES 

B RATING, 

C RATING 

Storage Temperature 


-65°Cto +150''C 

-65°C to +150“C 

Operating Temperature Range 


-SS-C to +125°C 

O^C to -}-100°C 

Supply Voltage 


±22 V 

±22 V 

Input Voltage 

1 

±15 V 

±15 V 

Differential Input Voltage 

1 

30 V 

30 V 

Power Dissipation 

2 

F Package 

1.0 W 

F Package 

1.0 W 


3 

K Package 

500 mW 

K Package 

500 mW 

Output Short Circuit Duration 

4 

F Package 

Indefinite 

F Package 
Indefinite 


5 

K Package 

Indefinite 

K Package 
Indefinite 

Lead Soldering Temperature 

1/16" from Case, 10 seconds max. 


300®C 

300°C 



1. For supply voltages less than ±15 V, the absolute maximum input voltage is equal to the supply 
voltage. 

2. Rating applies for case temperatures up to the maximum operating temperature. Derate linearly at 
10 mW/oC for ambient temperature above +75°C. 

3. Rating applies for case temperatures up to the maximum operating temperature. Derate linearly at 
6.7 mW/°C for ambient temperature above +75°C. 

4. Short circuit may be to ground or either supply. 

5. Short circuit may be to ground or either supply. Rating applies for case temperature up to the 
maximum operating temperature or +75°C ambient temperature. 


Complete part number desig¬ 
nation consists of three digits 
and two letters; for example: 

2741 BF 


■ Package 
^Temperature 
Range 
- Circuit 


AMILCO SEMICONDUCTOR 1300 Terra Bella Ave*« Mountain View® Calif. 04040 


A TELEDYNE COMIHNY Phone (41S)06S-O241 TWX: (910) 379-&494 


Printed m U S A. 


7701 

















GUARANTEED ELECTRICAL CHARACTERISTICS 

TABLE 2 Vcc = ±15 V, Ta = 25®G 


PARAMETER 

TEST 

FIG. 

Test conditions 

SYMBOL 

B 

RATI 

NG 

C RATING 

UNITS 

MIN. 

tYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Open Loop Voltage Gain 

1 

Rs = 0, Rl> 2 Ka V,N = ±10V 

Ao 

90 

94 


86 

90 


db 

Input Offset Voltage 

1 

Rs = 1 Mfl, V,N = 0 

Vos 


3 

5 


5 

10 

mV 

Input Bias Current 

2 

< 

z 

II 

o 

< 



40 

100 


50 

200 

pA 

Input Offset Current 

2 

> 

o 

II 

z 

> 

*OS 


15 

50 


25 

100 

pA 

Input Resistance 

2 

V,N = ±10V 


10 

100 


1 

75 


km 

Common Mode Voltage 
Range 

3 

Reference Only: 

CMRR Test Condition 

CMVR 

±10 

±13 


±10 

±13 


Vp. 

Common Mode Rejection 
Ratio 

3 

-CMVR < V,^ < +CMVR 
±CMVR= ±10Vpk 

CMRR 

60 

70 


60 

70 


db 

Power Supply Rejection 
Ratio 

1 

V,N = 0, Rs = 1 m, AVcc = ±1 V 
Each Supply Independently 

PSRR 

60 

80 


60 

80 


db 

Output Voltage Swing 

4 

V|N= ±13V, Rl> 2KO, 

Cl < 100 pf 

Vo 

±10 

±13 


±10 

±13 


Vp. 

Power Dissipation 

4 

V,N = 0, Rl ^ 2 Kfl, Cl < 100 pf 

*^DISS 


50 

90 


60 

100 

mW 

Transient Response 

Rise Time 

Overshoot 

4 

Frequency = 50 KHz 

V,N = 20 mV 

Rl > 2 Ka, Cl < 100 pf 

Tr 

OS 


0.5 

10 

1.2 

20 


0.7 

15 

1.5 

30 

fjLseo 

% 

Slew Rate 

4 

V|N = ±5 V, Frequency = 10 KHz 
Rl > 2 Kfl, Cl < 100 pf 

dVo 

dt 

0.5 

1.0 


0.3 

0.8 


V//tSec 

L__ 


GUARANTEED ELECTRICAL CHARACTERISTICS 

TABLE 3 Vcc = ±15 V, Ta = T^m and T„„, unless otherwise noted 


PARAMETER 

TEST 

FIG. 

TEST CONDITIONS 

SYMBOL 

B RATING 

C RATING 

UNITS 

MIN. 

TYP. 

MAX. 

MIN. 

TYP. 

MAX. 

Open Loop Voltage Gain 

1 

Rs = 0, Rl > 2 K12, V|N = ±10 V 

Ao 

86 

90 


80 

84 


db 

Input Bias Current 

2 

V|N = 0, T^ = T^3^0nly 

'b 


30 

100 


30 

50 

nA 

Input Offset Current 

2 

V|N = 0. Only 

*os 


15 

50 


15 

25 

nA 

Common Mode Voltage 
Range 

3 

Reference Only; 

CMRR Test Condition 

CMVR 

±10 

±12 


±10 

±12 


Vp. 

Common Mode Rejection 
Ratio 

3 

-CMVR < V,N < +CMVR 
±CMVR=±10Vpk 

CMRR 

60 

66 


60 

66 


db 

Power Supply Rejection 
Ratio 

1 

V,N = 0, Rs = 1 m, AVcc = ±1 V 
Each Supply Independently 

PSRR 

60 

74 


60 

74 


db 

Output Voltage Swing 

4 

V|N= ±13 V, Rl> 2KO, 
CL<100pf 

Vo 

±10 

±12 


±10 

±12 


Vp. 

Input Offset Voltage Drift 

1 

V,N = 0, Rs = 1 Kfl 

^OST 


2 

5 


2 

5 

mV 

Power Dissipation 

4 

V,N = 0, Rl > 2 m, 

Cl < 100 pf 

^DISS 


50 

100 


60 

110 

mW 






SUPPUr DISSIPATION (MW) 



10 100 Ik lOk lOOk IM 

FREQUENCY (Hz) 

'‘B" Dissipation Rating 



Ik 2k 

UOAO RESISTANCE (OHMS) 

Voltage Offset 
Null Circuit 


10 12 14 16 

SUPPLY VOLTAGE (±Vcc) 

‘C” Dissipation Rating 




SO 75 100 125 

AMBIENT TEMPERATURE («C) 

Common Mode Voltage 
Range 


g K PACKAGE 

i "TT' 


25 45 65 85 

AMBIENT TEMPERATURE CC) 


Input Bias Current 


Offset Voltage 




Z Q 






/ 



S '0~ 

§ 

u 

1(0-0 

— 



y 

/ 



2 

o 

> 




y 

/ 




OFFSEl 




SUPPLY VOLTAGE (tVcc) 

TEMPERATURE CO 

TEMPERATURE CO 

Power Supply Consumption 

Voltage Follower Slew Rate 

Transient Response 











To insure a maximum phase margin when iarge inverting input source resistors are em¬ 
ployed, an external feedback capacitance, C^, is recommended to compensate for feedback 
lag due to the Internal input capacitance (6 to 10 pf). No external capacitance is needed for 
a source resistance, R^, less than 20 KS2, For a source resistance greater than 20 Kfi, 
Cf = 10 pf will insure stability for ail gains. Maximum bandwidth may be obtained for invert¬ 
ing gains, R 2 /R,, greater than unity by using the relationship _ 

= -rTrT 



100% SCREENING REQUIREMENTS 

TABLE 4 


TEST 

NO. 

PROCESS 

MIL-STD-883 

METHOD 

TEST 

CONDITIONS 

EXCEPTIONS 

OR REMARKS 

1 

Pre Cap Visual 



Amelco Specification 
Y560 

2 

Stabilization Bake 

1008 

c 

60 hrs. minimum 

3 

Temperature Cycling 

1010 

c 

5 cycles 

4 

Centrifuge 

2001 

B 

Y1 axis only 

5 

Hermetic Seal-Fine Leak 

1014 

A 

, ATM-CC 

5"'°' SEC 

6 

Hermetic Seal-Gross Leak 

1014 

C 

Step 1 only 

7 

Electrical Test 



100% per table 2 

8 

Electrical Lot Acceptance 



LTPD* = 10% table 2 
LTPD* = 15% tables 

9 

External Visual 

2009 




*LTPD—Lot Tolerance Percent Defective (MlL-S-19500C) 
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JANUARY 1968 


The 2802, positive voltage regulator, and the 2803, negative voltage regulator, are designed 
to be used with linear and digital circuits. Both regulators are packaged in low profile T08 
headers. Important features are: 

o One-Tenth percent load and line regulation 
o One-Half percent stability over full military temperature range 
• Current limiting adjustable with external sampling resistor, (Rj). 
o Compensation included In package. 

o Output currents of 200 mA without external transistor and 10 Amps with external 
transistor. 

o Output voltage adjustable from 4.5 V to 40 V. Adjustment not necessary for 12 V. 


G PACKAGE 



IIIL 

J^OIA_- 

.597n 


TT.oso r 

\ MAX 
^ GLASS SEAL 


1 


_L 

i_^ 



' 1 


>:036\ .036 

.026 .026 ‘ 

BOTTOM VIEW 


Complete part number desig¬ 
nation consists of four digits 
and two letters, for example: 


2802 BG 


Package 

Temperature Range 
Circuit 


AMELCO SEMICONDUCTOR 130 <^ Terra Belfa Ave. Mountain View * Calif. 914040 


A TEIhEDYNE COMPANY Pbowe ( 415 ) twx: CSHO) 37$-6494 








OUTPUT VOLTAGE CHANGE (mV) 


ABSOLUTE MAXIMUM RATINGS 


Storage Temperature: 

-65®C to+150^0 

Operating Temperature: 

-55^0 to+126^0 

Power Dissipation 


T^ = 25®C: 

1.8 Watts 

Te = 26®e: 

3.5 

Thermal Resistance 

(IOO°C/Watt 

. ■ ^ ", 

50® 

Input Voltage: 

55 Volts 

Input-Output Voltage 
Differential; 

40 Volts 


ELECTRICAL CHARACTERISTICS AT +25°C (Unless Otherwise Specified) 


CHARACTERISTIC 

MIN. 

TYP. 

MAX. 

UNITS 

Input Voltage Range 

(2802) 

(2803) 

+12 

-12 


+55 

-55 

Volts 

Initial Output Voltage (Internal Divider, 

Vi, = 15 Volts) 

(2802) 

(2803) 

+11.5 

-11.5 

+12.0 

-12.0 

+12.5 

-12.5 

Volts 

Output Voltage Range (externally adjusted) 

(2802) 

(2803) 

+4.5 

-4.5 


+40 

-40 

Volts 

Output-Input Voltage Differentiat 

2.5 


40 

Volts 

Load Regulation (0 to 100 mA) 

(See Figure 1) 


0.03 

0.1 

% 

Line Regulation (Line change = 38 V) 

(See Figure 2) 


0.005 

0.01 

®/o/V 

Temperature Stability, T^ = —55®Cto-|-125®C 
(See Figure 3) 


0.1 

0.5 

®/o 

Long Term Stability (168 Mrs.) 


0.05 

0.5 

% 

Recovery Time 
(See Figure 4) 

Load 

Line 


1.0 

1.0 


fisec 

Ripple Rejection (e,, = 3.0 Vpp at 1.0 kHz) 

(See Figure 5) 


-65 

-60 

db 

Output Impedance (f = 1.0 kHz) 

(See Figure 6) 


0.5 

1.0 

n 

Load Current 
(See Figure 7) 

T^ = 25®C 

Tc = 25®C 



100 

200 

mA 

Current Drain (no load, V,, = 20 V, V^^^ = 12 V) 


4.0 

5.0 

mA 


OUTPUT VOLTAGE CHANGE 
VS 

INPUT VOLTAGE 






i/ 

7 — 

HE SS 

■I 

jQIgn 


B 

■ 

■ 



/ 

7 




R 






nl_I_ c. _I__1_L_---1 

0 10 20 30 40 50 60 


INPUT VOLTAGE (Volts) 


OUTPUT VOLTAGE CHANGE 
VS 

LOAD CURRENT 



LOAD CURRENT (mA) 








CURRENT (Mo) OUTPUT VOLTAGE (Volts) 


RIPPLE REJECTION 

OUTPUT IMPEDANCE 

VS 

VS 

FREQUENCY 

FREQUENCY 


(UNFILTERED) 




FREQUENCY (Hz) 


FREQUENCY (Hz) 


LOAD AND LINE 
RECOVERY TIMES 




4 6 8 10 

TIME (/lAsec) 


2 4 6 8 10 

TIME (^sec) 


INPUT OUTPUT DIFFERENTIAL 
VS 

LOAD CURRENT 
(OPERATING CONDITION) 



, 1 I I I ' ■ 

0 20 4 0 60 80 100 120 140 160 180 200.220 240 

LOAD CURRENT(mA) 


INPUT VOLTAGE 
VS 

LOAD CURRENT 
(SHORT CIRCUIT CONDITION) 


LIMITING LOAD CURRENT 
VS 

TEMPERATURE 



0 20 40 60 80 100 120 140 160 180 200 220 240 

LIMITING LOAD CURRENT (mA) 


0 25 50 

TEMPERATURE ('O 
























TEST CONFIGURATIONS 




Figure 1. Load Regulation Figure 2. Line Regulation 



Figure 3. Temperature Stability 


Figured Response Times 



Figure 5. Ripple Rejection 



X 


Figured. Output Impedance 



Figure 7. Maximum Load Current 



TYPICAL APPLICATIONS 


OPERATING CONDITIONS 



OPERATING CONDITIONS 



Configuration #2 


OPERATING CONDITIONS 
Eout= ^ 5V TO 12V 

OPERATING CONDITIONS 1^=0 TO 100 mA 




Configuration #3 Configuration #4 


OPERATING CONDITIONS 
Eout = 25V TO 40V 
= 0 TO 100 mA 

(2803) [jf>l 



OPERATING CONDITIONS 
Eo^Jt= 12.5V TO 25V 
Il_ = 0 TO 2 AMP 



Equt =24±0.5V 
TERMINALS 2 AND 3 
ARE NOT USED 

^ADJ = ® 


Configuration #5 


Configuration #6 



OPERATING CONDITIONS 
Eout = 25V TO 40V 
I|_ = 0 TO 2 AMP ^ 


r-Wi (2302) 

I ' I 

♦ 

plfl (2303) 

A 6.5V 


>12 I o 
M 2 


8 5 

® 7 6 c 


^REGULATED 

-t^INK ^ 

(2802) T2‘803)“ 


UNREGULATED INPUT 


■i—^ o.3n 

Configuration #7 


OPERATING CONDITIONS 

Eout = 12 ± .5V 
I|_ = 0 TO lOO mA 
(NOTE: NO HEAT SINK 
REQUIRED) 


} 12 I o 

II 2 


8 5 

.0 7 6 0 


FREE AIR 

REGULATED OUTPUT 

. i I 10 /if 


'^'( 2802 )X 

UNREGULATE D INPUT 

(2803) 

Configuration #8 


OPERATING CONDITIONS 
Eout = 12.5 TO 25V 
Ein-Eout (MAX) = 8.0V 
Il. = 0 TO 100 mA 
(NOTE: NO HEAT 
SINK REQUIRED) r 


V® 7 6 

N. o ^ 


FREE AIR 


OPERATING CONDITIONS 
EogT*l2±.5V 
II = 0 TO 100 mA 
GERMANIUM DIODE USED 
TO STABILIZE SERIES 
LIMITING CURRENT 
WITH TEMPERATURE 


12 I o 
2 


yn ADJUST 

4" REGULATED OUTPUT 


UNREGULATE D INPUT J(2603) 

51 MV, 


Configuration #9 


-HEAT SINK 

REGULATED OUTPUT 

~1 - 

- ^ lO/if 


UNREGULATE D INPUT | f 

Configuration #10 


•IN9II X 

' -V- 

(2802) I (2803) 

Rs=5n <5 
S' 


OPERATING CONDITIONS 
Eout = I2±.5V 
j E:„v4-Eout=8 0V (MAX) 
Il = 0 TO 100 mA 
(NOTE:.NO HEAT 
SINK REQUIRED) 


FREE AIR 


5111 "X ‘\ 


UNREGULATED 

INPUT 


>5^' >5n^'N9ll 

I (2802) <i’(2803) 


100% PROCESSING 


TEST NO. 

MIL-STD-750 
REF. PARA. 

EXAMINATION 
OR TEST 

CONDITIONS 

1 


Fine Hermetic Seal Test 
(Helium) 

5 x 1 0"7 cc/Sec (Max) 

2 


High Temperature 
Stabilization 

150®Cfor 60 hrs. 

(Min) 

3 

1061 Cond. C 

Temperature Cycling 

5 cycles —65®C to 
•flSO^’C 

4 

2006 

Constant Acceleration 

10,000 g (Minimum) 

Y, Axis only 

5 


Gross Hermetic. Seal 
Leak Test FC-40I 


6 


Electrical Functional 
Test 

See Test Config¬ 
urations 


Configuration #11 
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